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r RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related AppHcations 
f This appflcatondairra the benem of ttw filing date of U.S. provistonal patent 

application serial number 60/212.359, attorney docket number 25791.38. filed on 
r . 5- June 19. 2000. the disclosure of which is incorporated herein by reference. 

This application is a continuation-in-part of the fdlowing co-pending patent 
r appDcations: (1) U.S. utility patent application serial ho. 09/454.139. attomey docket 

no. 25791.3.02. filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent applicatton no. 60/111,293. attomey docket no. 25791.3. 
10 filed on 12/7/1998; (2) U.S. utility patent applicatton serial no. 09/510.913. attomey 
docket no. 25791.7.02, filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provistonal appiicatk>n no. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent appllcatk)n serial no. 09^.350, attomey docket no. 25791.8.02. filed 
on 2/10/2000. which claimed the benefit of the fiHng date of U.S. provisional 
15 application no. 60/119.611. attomey docket no. 25791.8; (4) U.S. utUity patent 
ai^ication serial no. 09/440,338. attorney docket no. 25791.9.02. flted on 
11/1&ri999. wMch claimed the benefit of the filing date of U.S. provistonai 
appncatton no. 60/108.558, attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent applicatton ho. 60/183.546. flted on 2/18/2000; (6) U.S. utility 
20 patent appficatkm no. 09/523.460. attorn^ docket no. 25791.11.02. filed on 
3/10/2000. which daimed the b^iefit cH the fBing date aS U.S. provistonai application 
no. 60/124.042. fited on 3/11/1999; (7) U.S. utility patent appHcatkm no. 09/512.895. 
attomey docket no. 25791.12.02. fited on 2/24/2000^ viMch dalnwd the benefit of 
the filing dates of U.S. provistonai applicafion no. 60/121.841. attorney docket no. 
25 25791.12. filed, on 2^/1999 and U.S. provistonai application no. 60/154,047, 
attomey docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility appfication no. 
09/51 1 .941 . attomey docket no. 25791 .16.02. fited on 2/24/2000. whtoh claimed the 
benefit of the filing date of U.S. provistonai serial no. 60/121.907, attomey docket 
no. 25791.16. filed on 2/26/1999; (9) IJ.S. utility patent appllcatton no. 09/588,946. 
30 attoiTtey docket no. 25791 .1 7.02, filed on 6/7/2000, which daimed the benefit of the 
filing date of U.S. provistonai patent appllcatton serial no. 60/137,998. attorney 
docket no. 25791.17. fited on 6/7/1999; ami (10) U.S. uttHty patent applicalton no. 
09/5S9.122i attomey docket no. 25791.23.02. filed on 4/26/2000. whtoh daimed the 
benefit of the filing date. of U.S. provisional application no. 60/131.106, attomey 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application Is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146^03, attorney docket no. 25791.25, filed 
on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attoriiey docket no. 
^791.26, filed on 7/9/1999; (13) U.S. proviskmal patent applicatton serial no. 
60/162.671. attorney docket no! 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appflcation no. 60^159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033, attonney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228, 
attcmey docket no. 25791.39, filed on 11/12/1999. Applicants ihoorpmite by 
reference the disclosures of these applicattons. 

Background of the Invention 

This inventkm relates generally to vvellbore casings, and in particular to 
wellbore casings that are fomned using expandable tubular members. 

Conventionaliy. when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outRow of drilling fluid into the formation or inflow, of fluM from the 
formation into the t>orehole. The borehole is drilled in intervals whereby a casing 
which is to be installed in a k>wer borehole interval is lowered through a previously 
installed casing cS an upper borehole Inten^al. As a consequer^e of this procedure 
Uie casing of the bwer interval is of smaller diameter than the casing of the upper 
inten^l. Thus, the casings are In a nested anrangement with casing diameters 
decreeing in downward direction. Cement annuli are provided between the outer 
surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellt>dre. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and Incnrased volumes of drilling fluid and drill cuttirigs. Moreover, 
increased drilling rig time is involved due to required cement pumping, cement 
harder^, required equiprnent changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overconrting one or more of the 
limitations of ttie existing procedures for fbrnting wellbores. , . 



Summary of the Invention 
According to one aspect of the present invention, a nr>6thod oS couplir^ an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone v^in the preexisting 
5 structure, anctorlng the tubular nriember to the preexisting structure, axially 
displacing the expansion cone relative to the tubular member by pulling , the 
expansion cone through the tubulat member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention; a method of coupling a 

10 tubular mennber to ^ preexisting structure is provided that includes positioning the 
tubular rnerhber ar^J an expansion cone within the preexteting structure, anchoring 
the tubular member to the preexisting structure* and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion corie throt^h ttie 
tubular nnember. The tubular member includes: an annular 'member, including: a 

15 wall thldcness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, imperfections cf less than about 8 % oT the wall thickness, no 
fallura for radial expansions of up to about 30 %, and no neddng of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present invention, a nr^thod of coupling a 

20 tubular member to a preexisting structure is provided that Includes injec^ng a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expansion cone wittiin the preexisting structure, anchoring fhe tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tubular member by pulling the expansion cone ttirough the tubular member; 

25 According to another aspect of the present ln^«ntion, a method of coupling 

an expandable tubular member to a preexisting structure is provided ttiat includes 
positioning tile expandable tubular member and an expansion cone within the 
preexisting sbucture, anchoring the expan^ble tubular member to the preexisting 
stmcture and axially displacing the expansion cone relative to ttie expandable 

30 tubular member by pulling the expansion pone through the expandable tubular 
member. The expandable tubular member includes: a first fjubutar member, a 
second tubular, mernben and a ttireaded connection for coupRng the first tubular 
member to the second tubular member. The ttireaded connection indudn: one or 
more sealing members for sealing the intorfeoe between ttie first and second tubular 

35 meml>ers. 
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According to another aspect of the present Inventfon. a method of coupling 
an expandable tubular member to. a preexisting structure is provided that Includes 
positioning the expandable tubular nr>ember and an expansion cone vylthln the 
preexisting structure, anctoring the expandable tubular member to the preexisting 
structure, and axially displacing the expansion cone retetlve to the expandable 
tubular member by pulling the expansion cone through the mpandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another the process of. coating 
the threaded portions of the tubuter members wHh a sealant, coupling the threaded 
portions of the tubular members and curing the sealant 

According to another aspect of.the present invention, a method of coupling a 
tubular rhember to a preexisting stnicture is provided that Includes positioning the 
tubular mmiber and an expansion cone within the preexisting sitructure, anchoring 
the tubular nrmnber to the preexisting structure^ and Qxially displacing the expansion 
cone relative to the tobufar member by pulling the expansion cone through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting stnicture, and a sealing element positioned between the 
rings for sealing the interface betoyeen the tubular mend>er and the preexisting 
structure. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting structure Is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tobular member. The tubular member 
includes one or more slot3. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting staicture is provided that includes positioning the 
expandable tubular menter and an expansion pone within the preexisting structure, 
anchoring the expandiable tubular member to the pre»e}dsting stnicture. and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through th^ expandable tobular member. The tobubr member 
includes: a first preexpafided portlpn, an intermediate portion coupled to the first 
preexpanded portion including a sealing eternent. and a second preexpanded 
portton coupled to the intemnediate portion. 



Acoording to another aspect of the present invention, a method of coupling a 
ti^i^r n)«rd>6r to a preexisting structure is provided that indudes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcturOt 
anchoring the expandaUe tubular member to the preexisting structure, and axialiy 
5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular memiber by applying an axial 
force to the expansion cone. The a)aal force includes: a sut^tantially constant axial 
force, and an increasekl axial force* 

Acoording to another aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting structure is provMed that includes positioning the 
tubular nrrember and an expansion cone within the preexteting stmcture, anchoring 
the tubular mennber to the preexisting structure, and axialiy di^ladng the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 Acoording to another aspect of the present invention, a method of coupling a 

tubular rhember to a preexisting stmcture is provided that indudes positioning the 
• tubutar mernbdf and an expansion cone within the preexisting structure, anchoring 
thelubular nr)erTd>er to the preexisting structure, axialiy displadng the expansibn 
cone relative to the tubular member by pulling the expar^ion cone through the 

20 expandable tubular member, and injecting a curable fluldic sealing material between 
the tubular member and the pree)dsting structure prior to axialiy displadng the 
expansion oone.> 

Acoording to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that indudes 
25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axialiy displadng the expansion cone relative to 
. the tobular member by pulling the expar^ion cone through the tubular member. 

According to another aspect dl the present invention, a method of coupling a 
30 tubular nfiember to a preexteting structure Is provided that indudes positioning the 
tubular member and an expansion cone withih the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axialiy displadng the cixpanston cone relative to the tubular member 
by pulling the expansion cone through the tutMJiar member. 



According to arwther aspect of the present Invention, a method of coupling 
an expandable tubular rr^mber to a preexistir^ structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device wittiin the preexisting stmcture, positioning the andK>ring device above the 
expansion cone, anchoring the e)q>ahdabte tubular member to the preexisting 
structure using the anchoring device, and axiaily displadng the expansion cone. 

According to another npect of the present invention, a metN)d of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion oone within the (mexisting 
structure, explosively anchoring the tubular member to the preexisting stmcture. and 
axtaiiy displacing the expansion cone relatiye to the tubular member. 

According to another aspect of the present invention, a method of ooupling 
an expandable tubular to a . preexisting structure is provided that includes fixing the 
position of an expansion cone wittiin the preexisting, stmcture, driving the 
expandable tubular member onto the expansion cone in a first direction, and axlally 
displacing the expansion cone In a second direction relative to the expandable 
tubtdar member. The first and second dtections are difTerent 

According to another aspect of the present inveriticm, a method of ooupling 
ah expandable tubular member to a preexistirig structure Is provided that includes 
placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, leleasing the resilient anchor, and axiaily displacing the 
expansion oone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
ptactng the expandable tubular member, an expansion cone, and an andhor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisflng stnicture by: pivoting one or more engagmient elements, and axiaily 
displacing the expansion cme. 

According to anothbr aspect of the present invention, a method erf coupling 
an expandable tubular member to a preexteting strupturs to provided that includes 
placing the expandable tubularmmnber and an expansion corie into the preexisting 
structure, piacmg a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stnjcture, and 
axiaily displacing the expansion cone. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular nrtember and an expansion cone into the 
preexisting structure, anchoring the expandable tutxilar member to the preexisting 

5 structure by irijecting a quantity of a hardenaUe fluidic material into the preexisting 
structure, at least partially curing the hardenabte fluidic sealing material, and axially 
displacing the expansion cone. 

Acoordbig to another aspect of the present kivention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to anptl>er aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 placing the* expandable tubular member and dn expansion cone within the 
preexisting structure, injecting a quantity of a first fluidic rnaterial having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a secohd 
density into a portion of the expandable tubular member below Vne expansion cone: 

20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tutMilar memt>er to a preexisting strucdjre is provided that includes 
placing the expar>dable tubular menriber and an expan^n cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular meniber below the expansion cone. 

According to another aspekrt of the present invention, a rnethod of coupling 
ah expandable tubular member to a preexisting structure is provided that includes 
placing ttie expandable tubular mernber and ari expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of the present inverifion, an apparatus for 
coupling, a tubular member to a preexisting stmcture is provided that includes an 
expandable tubular memt>er, an anchoring devtee adapted to couple the expandable 
tubular mend)er to the preexisting structure, and an expansion cone movably 

35 coupled to the expandable tubuliar memt>er and adapted to radially expand the 
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expandable tubular memter, including: a housing including a tapered first end and a 
second end, one or more grooves formed in the outer surface of the tapered first 
end, and one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
5 coupling an expandable tubular member to a preexisting struc^re is provided that 
includes an expandable tubular m^nber, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially e)9and 
the expandable tubular member. The expandable tubular member includes: an 
ia annular nnember, having: a wall thickness that varies less than about B %, a hoop 
yield strength that varies less than about 10 %, impactions of 1^ than about 8 % 
of the wall thickness, no feilure for radial expansions of up to about 30 %. and no 
necking of the walls of the annular member for radial expansions of iq) to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexistihg structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connectton 
including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

25 According to another aspect of the present irrventton, an apparatus for 

coupRng an expandable tubular member to a preexisting structure Is provided that 
includes an expandabte tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular memt>er arKi adapted to radially expand 

30 the exparKJable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the intericH* surface of the tubular merriber. 

According to another aspect of the present invention/ ah apparatus for 
coupling an exparidable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring devfoe adapted to couple the 

35 expandable tubular menrtf>er to the preexisting structure, and an expansion cone 
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movabty coupled to the expandable tubular memt>er and adapted to radially expand 
the expandabfe tubular member. The expandable tubular rnemt>er IncliKles: a pair 
qS tubular menrd)erB having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular rrombers. 
5 According to another £»pect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting sbucture is provided that 
tndudes an expandable tubular member, anr anchoring device adapted to couple the 
expandable tubular menrtber to the preexisting structure, and an exparvsion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member Includes: a pair 
of rings for er^a^ng the . preexisting structure, and a sealing element positioned 
between the rings for sealing the interface betwem t^ie tubular member and the 
preexisting stn^tiro. 

According to another aspect of the rmsent invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular rnerhber, an anchoring device adapted to couple the 
expandable tubular member to the preexlstlr^ structure, and an expansion cone 
. nfKKvably coupled to the expandable tubular member and adapted to radially expand 
the expandable tut)ular member. The expandable tubular membefr includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular rmmber, an anchoring device adapted to coupte the 
expandable tubular member to the prebxisting structure, and an expansion cone 

25 movably coupled to the expandable tubular menr4)er and adapted to radially expand 
the expandable tubular member. The expandable tubular nrtember includes: a first 
preexpanded portion, art intenmediate potion coupled to the first preexpanded 
portion including a sealing element and a second preexpanded portion coupled to 
the intermediate pprtion. 

30 According to another aspect of the present Inverttion, an apparatus for 

GOupBng an expandable tubular member to a pree)dsting stnidure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, aii expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, arKi a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
oou|^ ah expandable tubular nwnber to a preexsting structure is provided that 
5 includes a first support member, a second support niember coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anctoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting stmcture. The anchoring device is positioned 
10 Cfbove the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupRng an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion bone coupled to the first support member, an 
15 expandable tubular member coupled to the expanslqn cone, and ah explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular rnenrdier to the preexisting stni^ 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a prsexbting structure Is provided that 
20 includes a support member, an expandable expansion cone coupled to the support 
nftember, and an expandable tutHJlar member coupled to the expansion cone. 

According to arK>ther aspect of the present invention, an apparatus for 
couplir^ an expandable tubular member to a preexisting structure is provided that 
indudes a support ihemb^-, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular mernber coupled to the expandable expansion 
cone. 

According to another aspect of the present inyentioni, an apparatus for 
coupling ah expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
shape memory metal inserts, and a heater coupled to the supfx>rt member in 
. oppodng relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular rvwnber to a preexisting structure is provided that 
35 includes a support member, an e)9ansior) cone cmpled to the $upi3ort member, an 



expandable tubular member coupled to the expandable expanston cone, and a 
resiSent anchor coupled to the expandable tubular m^ber 

According to another aspect of the present invention, an expandable tubular 
member is provide that tndudes: an expandable tubular body, ora or wore resSient 
5 panels coupled to the expandable tubular tx)dy, and a release member releasably 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to anc^er aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjcture is provided that 
includes a. support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expiandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular member for engaging the preesdsting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 ooupllr^ an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion oone coupled to the support member, en 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubular number. 

20 According to another aspect of the present invention, an apparatus for 

coupling an e)0andable tubular menfd)er to a preexistir^ structure is provided that 
includes ^ support member, an expansion cone coupled to the support n)ember, an 
expandable tubular member coupled to the expanston cone, including: a stotted 
portion provkfed at one end of ttie expandable tubular member. 

25 According to another aspect of tt^ present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
Includes a support member, an expanstoh cone, an expandable tubular member 
coupled to the axpanston oone, a coupling dpvioe coupled to the supp(^ member 
and an end portion of ttie expandable tubular member, and 

30 a mass coupled to ttie end portton of the expandable tubular member. The weight 
of the ms^ is greater ttian the yieU strerigth of this expandable tubular menrri>er 

According to anottier aspect pf the present invention, an appanatus for 
coupling an expandable tubular nrmnber to a preexisting structure is provMed that 
includes a support meimber including a fluid passage, an expanston oone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end r^te coupled to the slip 
joint a fluid diamber ccHipled to the fluid passage, the fluid chamber define by the 
interior portion of the expandable tubular nn6mt>er between the expansion cone and 
the end plate. 

According to another aspect of the present Invention, a nr^ethod of coupling a 
tubular niember to a preexisting structure is rMro>rided that indudes positioning the 
titular member and an expansion cone within the preexistir^ structure, axiaily 
displadng the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

According to aribther asped. of the present Invention, an . apparatus is 
provided that Indudes a tubular rnember coupled to a preexisting structure. The 
tubular meml)er is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
strudure, axiaily displadng .the expansion cone, removing the expartsioh cone, and 
applying dired radial pressure to the tubular member. 

Brief Description of the Drawings 

FIG. .1a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubiriar rtiember within a wellbore 
casing. 

FIG. 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross^ctional illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the exp^insion cone. 

FIG. Id is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a presstvized fluid below the expansion cone; 

FIG. ie is a fragmentary ooss-sedional illustration of the apparatus of FIGS. 
1c and Id after the oonnpletion of the radial expansion of the expandable tubular 
memb^. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the andioring device 61 the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary crc^s-sectional illustration of the apparatis of FIG. 
If after the rOTK>val of the anchc^r^ device of the apparatus from the welibore 
casing. 

FIG. 2a 18 a fragmentary cross-sectiondt illustration of the plac^nent of an 
5 emtxxliment of an apparatus for expanding a tubular nriember within a welibore 
casing and an open hole in a subterranean fom^ation. 

i 

FIG..2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 

2b after initiating the iaxial displaoement of the expansion cone. • 

FIG. 2d Is a fragmerrtary cross-sedlona! DIustration of the apparatus of FIG. 

2b after initiating the axial displacement of the; expansion cone by pulling on the 

expansion cone and also by injecting a pressuri2»d fluid below the e)q)ansion oone. 
15 FIG. 2e is a fragmentary cross-sectional Illustration of the apparatus of FIGS. 

2c and 2d after the corhpletion of the radial expansion of the expandable tubular 

member. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus* of FIG. 
2e after the decoupling of the anchoring device of the apparatus from t^ 
20 FIG. 3a is a fragmentary cross^sectional illustration of the placement of an 

erhbodiment of an apparatus for expanding a tubular nnember within a welibore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular rnember of the apparatus to the welibore 
25 casing. 

FIG. 3c is a fragrnentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional DIustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tajbular member. 
30 FIG. 4 is a fragmentary, cross-sectional illustration of an embodiifnent of a 

shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 Is a cross-secHonal illistration of an embodiment of a coupling 
arrangement for use in the expandable tubular menrA>ers of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an emlxxlinrient of an expandable 
tubular rnemljer having a slotted lower section for xsse in the apparatus of FIGS, la 
tp3d. 

FIG. 7 is a cross-secHonal illustration of an enilxxJiment of an expandable 
tubular niember having a pre-expanded upper portion for use in the apparatus of 
R6S.1ato3d. 

FIG. 8 is a cmss-sectipnal illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of RGS. la 
lo3d; 

FIG. 9 is a graphical lltustratfon of an embodiment of a method of applying an 
axial force to the expanston cones of the apparatus of FIGS, la to 3d. 

FIG. Ida is a fragmentary cross-sedtional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular meii*er within a wellt>ore 
casing. 

FIG. 10b is a fragmentary cross-secHonal illustration of the appmtus of FIG. 
10a during the lri{ection of a nonphardenabie fluldic material Into and out of the 
apparatus. 

FIG. 10c Is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
10b during the injection of a hatlenat>le fluldic sealing material into and out of the 
apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element intp the valve passage of the 
anchoring device of the apparatus. • 

FIG. lOe fe a fragmentary cross-sectibnal illustratton of the apparatus of FIG. 
lOd after anchoring the expandable tubular member of the apparatus to the welibore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustratidn of the apparatus of FIG. 
lOe after initiating tlie axial displacement of the e 

FIG. lOg Is a fn^mentary m>ss-sectional illt^tion of the apparatus of FIG. 
lOe after initiatirig the axial displaoement of the expansion cone by pulling on the 
expansion cone and inJecBng a pressurized fluid below the expansion cone. 

FIG. lOh is a fragntentery cross-sectionai illustration of the apparatus of 
RGS. lOf and lOg after the completion of ttie radial expansion of the expandable 
tubular member. 
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FIQ. lOt is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
emtxxliment of an apparatus for coupling an expandat)le tubular memt>a* to a 
pfBexisting structure. . 

FIG. 1 lb IS a fragmentary cross-aectional illustration of the aK>aratus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

R6. 1 1c is a fragmentary cross-sectional illustration (tf the apparatus of FIG. 
11b after initiating the axial displacenoent of the expansion cone. 

FIG. 1 1d is a fragmentary aoss-secUonal Illustration of the apparatus of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
ttie anchoring device. 

FIG. lie is a fragmentary cross-^ecUonal illustration of the apparatus of 
FIGS, lid after deactivating the anchoring device. 

FIG. 1 1f is a fragnr^ntary cross-sectsonal illustration of the apparatus of FIG. 
1 1e after initiating the axial displacement of the expansion cone and the djeacUvatod 
anchoring device. 

FIG. 11g is a fragmentary cross-^sectional illustration of the apparatus of FIG. 
1 1f after the ccmipletion of the radial expansion of the exparKlable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustratton of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wallbora. 

FIG. 12b is a fragmentary ox^-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the ¥fellbora casing. 

FIG. 12c Is a fragmentary cross-sectional lliustration of the apparatus of FIG. 
12b after Initiating the axial displacement of the expandable expansion cone. 

FIG. 12d is a fragnrientary cross^^onai illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sedional illustratton of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structore positkmed v^thin a wellbore. 
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FIG. 13b is a fragmentary cross-sectkmal illustration of the apparatus of FIG. 
t3a after activating the shape memory rnetal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration erf the apparatus of FIG. 
13b after initialing the odal displacement of the expansi(m cone. 

FIG. 13d is a fragmentary cross-eectional illustration of the apparatus of FIG. 
13c after compietbfig the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary crossHsectlonal illustration of an alternative 
embodiment of an apparatus fbr coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary oossrsectional illustration of the apparatus of FIG. 
14a after coupling the padcer to the wellbore casing. 

FIG. 14cl8 a fragrnentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the exparidable tubular member towards 
the expansion cone. 

FIG. 14d Is a fragmentery cross-septional Hlustratipn of the apparatus of RG. 
.14c after radially expanding the end of the expandable tubular member onto the 
expansion corie. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14d after decpupling the packer from the wellbG^ casing. 

FIG. 14f is a fragnnentary cross-sectiorial illustration of the apparatus of RG. 
14e after initiating the axial displacement of the expansion oone relative to the 
e)q)andable tubular memt)er. 

FIG. 14g is a fragmeritary cross-sectional illi^tration of the completion of the 
radial expansion of the expandable tubular member. 

FIG. 15a is a fragrnentery cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting slruc^jre positioned wit^ 

FIG. 15b is a fragmentary cros&-sedibnat illustration of ttie apparatus of FIG. 
15a after cou|Mng the riisiiient anchor to the wellbora casing. 

FliS. 1 5c is a fragmentary cross-sectional Hlusfration of the apparatus of FIG. 
15b after initiating ttie axial displaicement of the.expansion cone. 

RG. ISd is a fragmentary cross-secHonai illustration of the apparatiB of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b Is a top. view of the resilient anchor of FIG. 16a after releasing the 
odied resilient member. 
5 FIG. 17a is a top view of an altemate embodiment of a resilient anchor for 

use in the app»atus of FIG. 15a. 

FIG. 17b Is a top view of the resilient anctor of FIG. 17a after releasing the 
resilient etemehts. 

FIG. IBa is a ifragmentary crossHsecUonal top view of an alternate 
1 0 embodiment of a resiDent anchor for use in the apparatus of FIG. 1 5a* 

RG. 18b is a fragmentary cross-secttonal hq> view of the resilient andior of 
FIG. 1 8a after releasing the resilient elemehte. 

FIG. 19a. is an front view of an embodiment of an expandable tubular 
member including one or rnore resilient panels. 
15 * FIG. 19bisacrDSS-sectk>nal viewof theexpandabtetubutermemberof FIG. 
19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a, 

FIG. 20a is a fragmentery doss-^ectional illustration of an altomative 
embodiment of an apparatus for coupling an expandabte tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentery CToss-sectional iltustrattoh of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c Is a fragmentery cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displac^nent of the expansion oone. 
25 FIG. 20d is a fragmentery cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandabte tubular member. 

FIG. 21a is ari illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a.. 

FIG. 21b is an Illustration of the anchor of FIG. 21a after outwardly extending 
30 the spike& 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an iHustretion of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-secfional illustration of an alternative 
emt)odin)ent of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned within a wellbore. 

FIG. 23b is a fragntentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenaUe fluidic sealing material Into the open 
hole wellbore section proxtmate the lower section of the expaikiable tubular 
member. 

RG. 23cls a fragmentary cross-sectional illustration of the apparatus of FIG. 
23b after permittir^ the hardenable fluidic sealing niat^al to at least partially cure. 

FIG. ^ is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
23c after Initiating ttie axial displacenrmtt of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of .ttie apparatus of FIG. 
23d after completion of the radial expansion of ttie expandable tubular member, 

FIG. 24a is a fragmmtary cross-sectional illustration of an attemative 
embodiment of an apparatus and mettKxl for coupling an expandable tubular 
member to a preexisting structure positioned wKhIn a vvellbore casing and an open 
hole wellbore section. 

FIG. 24b is a fragn^entary cross-sectional illustration of the apparatus of FIG. 
24a after releasing the padcer. 

FiG, 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding ttie expandable tubular member off of ttie expansion cone. 

FIG. 25a is a fragnrientary cross-sectional illustration oi an alternative 
embodiment of an apparatus and mettiod for coupling an expandable tubular 
member to a preexisting structure positioned wtthtn a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectitfnal illustration of ttie apparatus of FIG. 
25a after injecting a quantity of a fluidic mateirtal into ttie expandable tubular 
member having a higher density than ttie fluid wittiin ttiei preexisting stmcture 
outside of ttie expandable tutiular m^rr^er. 

FIG. 25c is a fragrnentary crcK^-sectipnal illustration of ttie apparatus of FIG. 
25b after extruding ttie expanctabte tubular member off of ttie expansion cone. 



FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
emtxxliment of an apparatus and mettwd for coupling an expandaliie tubular 
memtwr to a preexisting structure. 

FIG. 26b is a fragmentaiy cross-sedional illustration of the apparatus of FIG. 
26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional lllusfratlon of. the completion of the 
radial expansion process using tf» apparati© of FIG. 26b. 

FIG. 27 Is a flow chart illustration of a prefened embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 

FIG, 28 is a cross-sectional Illustration of an expandable tubular coupled to a 
preextetbig stnjdure usir^ an expansion cone. 

FIG. 29 is a cross-sedional illustration of the subsequent application of Radial 
pressure to the expandable tubular member (rf FIG. 28. 

Detailed Description 

A method and apparatus for coupling tubular members to a preexisting 
structure is provided. In a preferred emtmdiment. the tubular membere are coupled 
to the preexisting structure by radlaVy expanding the tubular members into contact 
wHh the preexistihg structure. In a preferred embodiment, the tubular membere are 
rad^Dy expanded by anchoring one ^nd of the tubular members to the preexisting 
stnidure and then pulling an expansion cone through the tubular membere. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS; la, 1b. 1c. Id. 1e.' If and 1g. a preferred 
embodinf»nt of a method and apparatus for coupling an expandable tubular member 
to a preexisting structors will be described. Referring to Fig. 1a. a wellbore casing 
100 is positioned within a subterranean formation 105. The wellbore casing 100 
may be positioned In any brientotion from the vertical direction to the horizontal 
direction. The wellbore casing 100 further Includes one or more openings 110 that 
may have been ttie rssuK of unintentional damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation perfomwd upon the surrounding 
subterranean formation 105. As wiii be recognized by persons having ordinary skill 
in the art. ttie openings 110 can advareely affect the subsequent operation and use 
of ttte wellbore casing 100 untoss they are seated off.. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 
openings 110 in the wellbore casing 100. MotB generally, the apparatus 115 is 
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preferably utilized to form or repair vvellboie casings, pipelines, or structural 
supports. 

The apparatus 1 1.5 preferably includes a first support member 120, a second 
support member 125. an expansion cone 130. an anchoring device 136. and 
5 expandable tubular member140,'and one or more sealing membeiB 145. 

The first support member 120 Is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressuriffld fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may. for example, be conventional commercially available slick wire, braided wire, 
coiled tublr^, or drilling stodc material/ ' 
the second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 Is further coupled to the 
15 expansion cone 130. The second support mernber 125 Is preferably adapted to 
penrnlt the expansion cone 130 to be axially dispbced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commercially available slick wire. braMed wire, coiled tubing, or driUing stock 
material. 

20 The expanskm cone 130 Is coupled to the second, support member 125. The 

expanston cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion bone 130 is axial^ displaced relative to the ' 
expandable tubular member 140. In a preferred embodiment, the exptfnston cone 
130 is provided substantially as diseased In one or more of the following: (1) U.S. 

!5 utility patent applkation serial no. 09/454.139. attorney docket no. 25791.3.02. fited 
on 12/3/1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appficaHon no. 60/1 1 1.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applk^atkm serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 203/2000, which claimed the benefit of the filing date of U.S. provisional 

0 ap0lieatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 0»502.350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S.. provisional appfication no. 60/119.61 1. 
attomey docket no. 25791,8; (4) U.S. utility patent application serial no. 09/44o!338. 
attomdy docket no. 25791.9.02. filed on 11/15/1099, vMch claimed the benefit of 
the finng date of U.S. provistonal applteation no. 60/108.588, attomey docket na 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatjon no. 60/183|546, 
filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the Iwneflt of the ffling date of 
U.S. provisional application no. 60/124,042, ffled on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.1202, filed on 2/24/2000. 
vKhfch datmed the l>enefit of the filing dates of U.S. provisional application ho. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appScattori no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. «)hich dalnied the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2C6/1999; (9) U.S. utility paterit 
appficatton no. 09/588,946, atlom^ docket no. 25791.17.02. filed on June 7. 2000, 
which dainfted th^ benefit of the filing date of U.S. provisional patent application 
seilal no. 60/137,998, attorney docket no. 25791.i7. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appHcatkm no. 80/146.203; attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskxial application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. pnovistonal patent applk»tk)n serial ho, 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.8. provisional 
appiicatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisiohal patent applicatk}n no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviswnal patent appiicatton no. 60/165,228, 
attorney docket no. 25791.39. filed pn 11/12/1999, the disctosures.of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the weilbore casing 100. In this manner, the 
anchoring devne 135 preferably controllably anchors the expandable tubular 
member 140 to the weilbore casing 100 to (adHlate the radial expanskin of the 
expiandable tubular member 140 by the axial displaoement of the expansion cone 
130. In a preferred embodmeht. the anchoring devtee 135 ihdudbs one or more 
expandable elements 150 that are adapted to controllably extend from the body of 
the anchoring device 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 Is any one of the hydraufically actuated padwrs commerdaliy available 
from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 140 is removably coupled to the expansion 
cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemnittlng the expandable elements 150 of the 
anchoring device 135 to engage the weilbore casing 100 and the expandable 
fibular ntember 140. 

In a preferred embodiment, the expandable tubular member 140 further 
Includes a lower section 160. an inlennedlate sectioh 165. and an upper section 
170. In a preferred embodiment, the lower section 160 Includes the anchoring 
windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a prsUBned embodiment, the wall thickness of the lower and 
intemfiediate sections. 160 and 165. are less than the watt thickness of the upper 
sectton 170 In order to optimally couple the radially expanded pbrtkwi of the 
expandable tubular nwmber 140 to the weilbore casing 100. 
20 In a prefenred embodiment, the expandable tubular member 140 is further- 

provided substantially as disclosed In one or more of the foitowing: (1) U.S. utility 
patent applteation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which dalmed the benefit of the filing date of U.S. previsional patent' 
application no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
25 utitity patent applicatmn serial no. 09/510;913. attorney docket no. 25791.7.02. filed 
on 2«3«000. which claimed the benefit of the filing date of U.S. provisional 
applteatton no. 60/121.702. filed on 2/25/1999: (3) U.S. utility patent appticatfon 
serial no. 09/50^350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
cWined the benefit of the filing date of U.S. provistonai application no. 60/1 19.61 1 . 
30 attorney docket no. 25701 .8: (4) U.S. utility patent applicatton serial no. 09/440.338! 
attorney docket no. 25791.9.02. filed on 11/15/1099. which claimed the benefit of 
the filing date of U.S. proviskmal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998: (5) U.S. provisional patent applicatkm no. 60/183.546. 
filed on 2/18tt000; (6) U.S. utittty patent appHcatton no. 09/523.460. attorney docket 
15 no. 25791.11.02. filed on 3/100000. which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the Ijeneffl of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
5 applicatk)n no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiOty appiicatkm no. 09/511.941. attoniey docket no. 25791.16.02, filed on 
2C4»K)0,.v»hlch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcaUon no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
10 whfch claimed the beneftt of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, fBed on 6/7/1999; (10) U S. 
ufiWy patent appikatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26Q00O, which claimed the benefit of the filing date of U.S. provisional applkxition 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1699; (11) U.S. 
15 provistonal applteation na 60/146.203. attoniey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskNtel appHortlpn no. 60/143.039, attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. provlskinal patent applicatfon serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appficatkm no. 60/159.039. attorney docket no. 25791.36, (Bed on 10/12.1999; (15) 
20 U.S. proviskjnal patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791;39. filed on 11/12/1999, the disctosures of which are 
Incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 
portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluWidy seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of seaRrig meiribers 
145. In a preferred embbdiment, the sealing members 145 surround and isolate the 
30 opentogllO. 

As illustrated In FIG. la. the apparatus 1 15 is preferably poslttoned within the 
wellbore casing Idd with the expandat)to tubular member 140 posRtoned In 
opposing relatton to the opening lio. In a prefened embodiment, the apparatus 
115 includes a pluiaiity of sealing members 145 that are poslttoned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
, tubular member 140 qatimally fluldicly isolates the opting 110. 

As illustrated In FIG. 1b, the apparatus 115 Is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular member 140 into Iritimate contact with the wellbore casing 

100. In this manner, the lower section 160 of the expandabla tubularmernber 140 is 
removably coupled to the wellbore casing 100. 
0 In an alternative embodiment, a opmpressible cement and/or epoxy Is then 

It^ected into the annular space between the unexpand^ portion of the tubular 
member 140 and the wellbore casing 100. The oorhpresslble cement and/or epoxy 
is then pemiHted to at least partially cure prior to the initiation of the radial expansion 
process, in this manner, an annular structural support and fluldic seal is provided 

15 around the tubular rnember 140. 

As llliistretBd in FIG. Ic, the ex(wnsion corw 130 is then axially displaced by 
applying aa axial force to the second support member 125. In a preferred 
embodfonent the axial displacement of the expansion oone 1 30 radially expands the 

expandable tubular nwrnber 140 Into intlmatfi contact virfth the v«te 
20 casing 100. 

In an aKemative embodiment, as niustrated In FIG. Id, the axial 
dispiacemerit of the expansion cone 130 is enhariced by injecting a pressurized 
flukflc materiil Into the annular space between ttte firet support member 120 and the 
second support membw 125. In this maftner. an upward axial force is applied to the 
25 lower annular fece of the expansion cone 130 using the pressurized fluldic material, 
in tills manner, a temporary need for irtcreased axial fbrce during the radial 
expansion process can be easily satisfied. 

As IPuslrated in FIGS. 1e. If. and 1g. after the expandable tubular member 
140 has bean radially expanded by the axial displacement of ttie expansion cone 
JO 130, the first support member 120 and ttte anchoring device 135 are preferably 
removed firom expandable tubular member. 140 by de-pressurizIng ttie anchoring 
device 135 and then lifUng the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As aiustrated In FiQ. 1g, In a prefBrred embodiment, the opening 1 10 In ttie 

16 wellbore casing 100 Is sealed off by ttie raidiaiV expanded tubular In 
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this manner, repairs to the wellbore casing 100 are optimally provMed. More 
generally, the apparatus 115 is used to repair or fomn wellbore casings, pipelines, 
and structural supports. 

Refening to FIGS, 2a. 2b. 2c 2d. 2e and 2f. an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refenir^ to Fig. 2a. a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertica! direction to the Norizontal direction 

In a prefeVred ismbodiment. an apparatus 215 is utilized to couple an 
expandable tubular number to an end portion of the wellbore casing 200. In this 
nnanmr, the open hole wellbore section 205 is provided with a cased portion. (More 
gisnereily, the apparatus 215 is preferably utlli»d to form or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a Aral support member 220, a second 
support member 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing membera 250, and a flexible coupling element 255. 

The first support member 220 is preferatriy adapted to be coupled to a 
surface location. The first support memba" 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional conimerciai^ available slide wire, braided wire, 
coiled tubing, or dniling stock material. 

The second support inember 225 Is preferably adapted to be coupled to a 
surface location. The second support member 225 is further coupled to the 
expanston cone 230. The second support member 225 is preferably adapted to 
pennit the expanston cone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may. for example, be conventtonal 
commercially avaiiable slick wire, braided wire, coiled tubing, or drilling stock 
material. 

Iri an alternative dmbodtment. the support member 220 is telescopteally 
coupled to thd support member 225. and the support men^ 225 is coupled to a 
surface support structure. 
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Theexpanston cone 230 is coupled to the second support .mttnber 225! The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expandon cone 230 is axially displaced relative to the 
expandable tubular member 240. In a preferred embodlnrjent. the expansion cone 
5 230 is provided substantially as disclosed in one or more of the foltowing: (1) U.S. 
utility patent application serial no: 09/454,139. attorney dodcet na 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
10 on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing, dale of U.S. proviskmal application no. 60/1 1 9,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 08/440.338. 
15 attorney docket no. 25791.9.02, filed on 11/15/1999. whk:h claimed the benefit of 
the filing date of U.S. provisional applk»Oon no. 60/108.558, attorney docket no. 
25791.0. tiled on 11/16.1988; (5) U.S. proviskmal patent applteation no. 60/183.546, 
iiled on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, whtoh claimed the benefit of the filing date of 

20 U.S. provisional applicatton no, 60/124.042. fHed on 3/1 1/1889; (7) U.S. utility patent 
application no. 08/512,895^ attorney docket no. 25781.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing datos of U.S. provistonal appltcatton. no. 
60/121.841. attorney docket no. 25781.12, filed on 2/26/1999 and US. provisional 
appllcatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 

25 U.S. utility appljcatton no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. vifhich claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appficatton no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which ddined. the benefit of the filing date of U.S. provisional patent application 

30 serial no. 60/137.908. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appNcation no, 08/S59»122. attomey docket no. 257i9l.23.02. filed on 
4«6«000. whteh claimed the benefit of the filing date of U.S. provistorlal appllcatton 
no. 80/131,106. attorney docket no. 25791.23, fHed on 4/26/1889; (11) U.S. 
provistonal appllcatton no. 60/146.203. attomey docket no. 25781.25, filed on 

35 7/M/1888: (12) U.S. provisional application no. 60/143.038. attomey docket no. 
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25791.26, filed on 7/8/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provBional patent application no. 60/159,033. attorney docket no. 25791.37, 
fBed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disci(»ures of whicfr are 
inanpoTBted herein by reference. 

The anchoring devk» 235 is coupled to the first Support n)«tiber 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 
expandable tubular member 240 and the open twlis wellbore sectkm 205. In this 
manner, the anchoring devtee 235 preferably oontrdlabiy anchore the expandable 
tubular member 240 to the open hole mObon section 205 to fiacffitale the radial 
expansion of the expandable tubular member 240 1^. the axial displaoement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 Includes 
one or more, expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 «fMj the open hole wellbore sectkMi 205. In a prefarred embodiment, the 
expandable elements 280 are actuated using fluidle pressure. In a prefened 
embodiment, the anchoring device 235 Is any one of the hydreulically actuated 
packere commercially available from Halliburton Energy Services or ^ker-Hughes. 

The expandable tubular member 240 Is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a prefenred embodiment, the expandable tubular memb^ 240 further 
includes a lower section 265, an intennedlate section 270, and an upper section 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in ordsr to provMe anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the lower and intermediate'sectkms. 265 and 270, are less than the wall thickness of 
the upper sectton 275 In order to opflmaHy couple the radially e;qianded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the ojien hole 
wrtibore section 205. 

in, a preferred embodiment, the expandable tubular member 240 is further 
provided substantially as disdosed in one or more of the fbllgwing: (1) U.S. utility 
patent application serial no, 09/454,139. attorney docket no. 25791.3.02. filed on 
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12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ^3. attorney docket no. 25791 .3, filed oh 12/7/1998; (2) U.S. 
utllHy patent application sefial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2J23f200Q. which daimed the beneftt of the filing date of U.S. provisional 
5 application no. 60/121.702, filed on. 2^5/1999: (3) U.S. utility patent applicaton 
serial no. 09^2.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed th9 benefit of the filing date of U.S. provisional applicatkjn no. 60/119,61 1. 
atfcmey docket na 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
10 the filing date of US. proviskMuil applicatkm no. 60/108.558. attomey docket no. 
25791 .9, filed oh 1 1/16.1998; (5) U.S. provisibnai patent application no. 60/183.546. 
fi^d on 2/18C000; (6) U,S. utility patent appHcatkm no. 09»23.460. attorney docket 
no. 25791.11.02. filed on 3/10«006, which claimed the benefit of the filing date of 
US. provisional appllcatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 applkatkm no. 09/512,iS95, attomey docket no. 25791.12,02. filed on 2«4/2000. 
which claimed the benefit of the filing dates of U.S. proviskmal applteatton no.. 
60/121.841, attorney docket na 25791.12, filed on 2/26/1999 and U.S. provistor^il 
application no. 60/154,047. attomey docket nt>. 25791^, filed on 9/16/1999; (8) 
U.S. utirity applkatlon no. 09/511.941. attomey docket no. 25791.16.02. filed on 
20 2/24/2000. which claimed the beniafit of the flUng data of U.S. pmvisk)nal serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utflHy patent 
appBcatk)n no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attomey docket ho. 25791.17, filed on 6/7/1990; (10) U.S. 
25 utility patent applicatton no. 09/559.122. attomey docket no 25791.23:02. filed on 
4«6C000. which claimed the benefit of the filing date of U.S. provistonal appDcatton 
na 60/131.106. attomey docket no. 2579123. filed on 4/26/1999; (11) U.S. 
provisional apptteatton no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appltoatton no. 60/143.039. attomey docket no. 
10 25791.26. filed on 7/9/1990; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket ho. 25791^. filed on 11/1/1999; (14) U.S. provisfonal 
appRcatloh no. 80/159.039. attomey docket no. 25791.36, fitod on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/159.033, attomey docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provistonal patent appOcatton no. 60/165.228! 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of wtilch are 
incoiporated herem by refisrence. 

The upper sealing memtMrs 245 are coupled to the outer surface of the 
upper portion 275 of the expandal}le tutMJiar meml)er 240. The upper sealing 
mernl)ers 245 are preferably adapted to engage and fluidicly seal the interface 
between the radially expanded expandable tubular rnember 240 and the wellbore 
casfrig 200. In a preferred embodiment, the apparah» 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to, the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
membws 250 are preferably adapted to engage and fhiididy seal the interface 
between the radiaDy expanded expandalte tubular rnember 240 and the open 
wellbore section. 205. In a preferred embodiment, the apparatus 215 Includes a 
pturality OF lower sealing membere 250. 

The flexittle coupling elem^ 2S5 is coupled to the lower portion 265 of the 
expandable tubular member 240. The'fiexible coupling element 255 is preferably 
adapted to radially expanded by ttw andwring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
^5 of the expandable tubular member 240 is coupled to the waQs of the open htOe 
wellbore section 205. In a preferred embodlnfent, the flexible coupling element 255 
Is a slotted tubular member. In a prefened embodiment, the flexible coupling 
element 255 includes one or more hoolc elements for engaging the walls of the open 
hole wellbore section 205. 

As illustrated in FIG. 2a. the apparatus 215 Is preferably positioned with the 
expandable tubular member 240 positioned in overtapping relation with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the lower portion of the wellbore casing 200. In a prefened 
embodiment, the upper sealing members 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 
posHlonad in opposing relation to the walb of the open hole wellbore section 205. In 
this manner, the Interiace between the radially expanded tubular mender 240 and 
the wellbore casing 200 and open hole wellbore section 205 Is opBmaDy fluidicly 
sealed. 

As aiustrated jn FIG. 2b, the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 radially extended from the anchoring device 235 causing the flexibie coup&ig 
element 255 to radially expand into Intimate contact with the walls of the open hole 
weiibore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled io the walls of the open hole weiibore 
section 205. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the Mnexpanded portion of the tubular 
member 240 and the weHbore casing 100 and/or the open hole weiibore section 
10 205. The oorhpresslWe cement and/or epoxy is then pennitted to at least partially 
cure prior to the initiation of the radial expansion process. In this manner, an 
annular structural support and .fluldic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c the expansion cone 230 is then axially displaced by 
15 applying an axial fbrce to the second support .member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandeble tubular member 240 into intimate contact with the walls of the open hole 
weiibors section 205. 

In an alternative embodiment, as illustrated in FIG. 2d. the axial 
20 displacement of the expansion cone 230 Is enhanced by injecting a pressurized 
fluidic material into, the annular space between the Urst support member 220 arid the 
second support merriber 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurised fluidic rnatsriai. 
In this manner, a temjwrary need for increased axial force durii^ the radial 
25 expansion process can be easily sati^ied. 

As illi^trated In FIGS. 2e and 2f. alter the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pre^urizing the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
weiibore casing 200 and the open hole weiibore sectton 205. \ 

Refisning to FIGS. 3a. 3b, 3c, and 3d. an altemative embodiment of a 
method and apparatus for coupllhg an expandable tubular member to a pree)dstlng 
structure will be described. Referring to Fig. 3a. a wellbora casing 300 Is positioned 
J5 within a subtenaneanfcmnatlon 305. the weHbore casing 3^ 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further indudes one or more openings 310 that may have |t>een the rroult 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fraefajring operation perfomied upon the sunrounding sutMenanean formation 305. 
As will be recognized by persons having ordinary skill in the art, the qjenlngs 310 
can adversely affect the subsequent operatibn and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment an apparati» 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 Is 
preferably ut'Nzed to fonn or. repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320. an expansion 
cone 325. an anchortaig device 330, an expandable tubular member 335. and one or 
more sealing members 340. . 

The support member 320 is preferably adapted to be coupled to a surface 
location; The 8um)ort member 3t20 is fiirther coupled to the expansion cone 325 
and the anchoring <ie\^ 330. The support member 320 is preferably adapted to 
convey pressurized fluMIc materials and/br elecirical current and/or communication 
signals from a eurface location to the anchoring device 330. The support member 
320 may. for example, be conventional oommerdally available slick wire, braUed 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 Is axially displaced relative to the 
expandable tubular member 335. In a prefarred embodln»nt, the expansion cone 
325 is provkled substantially as disdosed In one or more (rf the following: (i) U.S. 
utility patent applteation serial no. 09/454.139, attorney docket no. 25791.3,02, filed 
on t2/3/1999. which claimed the benefit of the filing date of U;S. provisional patent 
applkatton no. 60/111.293. attorn^ docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
uHBty patent application serial no. 09/510.913. attorney pocket no. M791.7.02. filed 
on 2/23/2000. whteh daimed the benefit of the filing date of U:S. provistonal 
applkation no. 60/121.702. filed on 2/25/1999; (3) U.S. ulillty patent appikatton 
serial no. 09/502,350. attorney docket rta, 25791.8.02. filed on 2/1 0«000. which 
claimed the benefit of the fillhg date of U.S. provistonal appHeatton no. 60/119.61 1. 
attorney docket no. 25791 .8; (4) U.S. uUIHy patent application serial no. 09/440.338, 
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attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/1QC000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
appHcation no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
v<»hfch claimed the benefit of the filing dates of U.S. provisional appHcatton no! 
60/121.841. jattomey docket no. 25791.12, filed on 2/26/1999 and U.S. proviskmal 
appBcatkm no. 60/154.047, attorney docket no. 2579129. filed on 9/16/1999; (8) 
U.S. utility applteatton na 09/511,941. attorney docket no. 25791.16.02. filed on 
2^412000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcatkMi no. 08/588.946. attorney docket no. 25791.17,02, filed on June 7. 2000, 
whfch claimed the benefit of the filing date of U.S. provisional patent appllcatk>n 
serial no. 60/137.998. attorney docket na 2579117. filed on 6/7/1999; (10) U.S. 
utility patent application no. t»/559.122. attorney docket no. 25791.23.02, filed on 
4/26Q000. whteh claimed the benefit ofthe filing date of U.S. provisional applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appllcatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkni no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent appltaatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provlstonal 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlstonal patent applicattoh no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165,228.* 
attorney docket no. 25701.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
expanston cone 325. The anchoring device 335 is preferably adapted to controliably 
coupled to the expandable tubular member 335 to ttie wellbore casing 300. In this 
manner, the anchoring devtoe 330 preferably cpntroHably aitchors the expandabte 
tubular member 335 to the wellbore casing 300 to fadlltato the radial expansion of 
ttie expandable tubular member 335 by the axial displacement of the expansion 
cone 325. In a preferred embodiment the anchoring devtee 330 Includes one or 
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more expandable elements 345 that are adapted to controilably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
etem«its 350 provided In the expandable tubular nrember 335. In a preferred 
embodinrwnt, the radial displacement of the engagement elements 350 couples the 
expandable tubular nrwnber 335 to the wellbore casing 300, In a preferred 
embodiment, the exparKlabte elements 345 aire pistons that are actuated using 
fkiidic pressure. In a preferred m^iment, the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices commercially available from Halliburton . 
Energy Services or Baker-Hughes. 

tn an alternative embodiment, the expandable elements 345 are explosive 
devices tiiat controHabiy generate a radially directed explosive force for radially 
displacing the engagement elements 350, in a preferred mibodiment, the explosive 
expandable etemente 345 are shaped explosive charges commerdaily available 
from Halliburton Energy Services. 

The expandable tubuter rrrember 335 is rerriovably coupled to the expansion 
. oone325. In a preferred embodimc^ the expandabte tubular nriemte 
one or more engagement devices 350 that are adai^ to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preferred enibpdiment. the erigagement devi06s.350 include teeth 
for biting into the surtece of the wellbore casing 1 00. 

In a prefen^ embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360, and an upper section 
365. In a preferred embodiment, the lower section 355 includes the engagement 
device 350 In order to provide anchoring at an end portion of the expandable tubular 
nrtember 335. In a preferred embodiment, Vhe wail ttiidiness of the lower and 
Intennediate sections, 355 and 360, are less than the waH tiilckness of tt^e upper 
sedhxi 365 in order to optimally couple ttie radially expanded portion of ttie 
expandable tubular menrtber 335 to the wellbore casing 300. 

In a prefenred embodiment ttie expandable tubular member 335 is furttier 
proved substantially as disclosed In one or more of ttie following: (i) U.S. utility 
patent application serial no, 09/454.139. attorney, docket no. 25791.3.02. filed on 
12/3/1999, which claimed ttie benefit of ttie filir^ date of U.S. provisional patent 
appHcation no. 60/111.^. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appfication serial no. 09^10.913, attorney docket no. 25791.7.02. filed 
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on 2«3«000. which claimed the benefit of the filing date of U.S. provtelonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
senal no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1Q«M00. which 
claimed the benefit of the filing date of U.S. provisional application no. 6W119.611 
attorney docket no. 25701.8; (4) U.S. utility patent application serial no. 09M40.338 
attorney docket no. 25791.9.02. filed on 11/15/1999. whid, claimed the benefit of 
the filing date of U.S. provisional applteation no. 60/108.558. attorney docket no. 
25791.9. faed on 11/16.1998; (S) U.S. provisional patent application no. 60/183.546, 
filed on me/2m (6) U.S. utility patent applteation no. 09/523.460. attorney d(xket 
no. 25791.11.02. filed on 3/10/2000. whfch claimed tiie benefit of tfie filing date of 
U.S: provisk)nai application no. 60/124,04^ filed on 3/11/1999; (7) U.S. utility patent 
applicafion no. 09«12.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provistonal application no. 
6CV121.841. attorney docket no. 25791.12. filed on 2/28/1999 and U.S. provisional 
appfication no. 60/154.047. attorney Awket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applk»tfon no. 09/511.941.? attorney docket no. 26791.16.02. filed on 
2«4«000. .wWch claimed ttie benefit of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16i filed on 2Q6/1999; (9) U.S. utility patent 
appUcation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26C000. which claimed ttie benefit of tiie filing date of U.S. provlskMial appUcation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
. 25791.26. filed on 7/9/1999; (13) U.S. provisnnal patent applk»tion serial no. 
60/162.671. attorney docket iib. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appUcation no. 6Q/iS9.039. attorney docket no 25791.36. filed on 10/12.1999; (15) 
30 U.S. proviskmal patent appUcation no. 60/159.033. attorney docket no. 25791.37, 
filed on; 10/12/1999; and (16) U.S. pnovistonal patent application no. 60/165.228. 
attorney docket no. 25791.39; filed on 11/12/1990. ttie disdosuies of which are 
incorporated herein by rsfiarenoe. ' 

The sealing mmibere 340 are coupled to ttie outer surface of ttie upper 
portion 365 of ttie expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface between the rsKflally 
exparKled expandable tubular member 335 and the wellbcro casing 3(K). In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a (mferred embodiment the sealing nnennbers 340 surround and isolate the 
opening 310. 

As illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
weHbore casirig 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodinnent, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubiriar mmnber 335 optimally fluididy isolates the opening 310. 

As fflustoated in FIG. 3b, the expandable tubular member 335 of the 
apparatuis 315 is then anchored to the wellbore casing 300 using the arichoring 
device .330. In a preferred erribodiment, the anchoring device 330 is pressurizBd 
and the expandable element 345 is extended from the anchoring device 330 and 
radidiy displaces the corresponding engagenient elements 350 of the expandable 
tubular WBrnber 335 Into intimate contact virith the weUbbre casing 300. In this 
mianner, the tower section 355 of the expandable tubular member 335 Is coupled to 
the wellbore casbng 300. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular strudiral support and fluidic seal is provided 
around the tubular rhember 335. 

As Illustrated in RG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially d'»placed by applying an axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elemerits 345 are resUiently coupled to 
the andioring device 330. In this manner, the expandable elernents 345 retrad 
automatically upon the deacUvation cS the anchoring device 330. In a pref^d 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular nr^mber 335 into Ultimate contad with the walls of the wellbore 
casir^ 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
number 320, expansion cone 325. and the anchoring device 330 are preferably 
renk>ved from the expanded expandable tubular member 335. 
5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular men^r 335. In this manrwr. repairs to 
the weHbore casing 300 are optimaUy provided. IVIoie generally, the apparatus 315 
is used to repair orfomivmlibore casings, pipelines, and stmctural supports. 

Referring to FIG. 4, an embodiment of a system 400 for applying an axial 
10 Ijoroe to the expansion cones 130, 230. and 325 includes a llfiing device 405. a firet 
support member 410. a shodc absort)er 415. and a second support member 420. In 
a pteferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during, the completldn of the radial expansion of tubular 
members by the expansion cones 130. 230, and 325. to the lifting device 405. In 

15 this rnanner, the radial expansion of tubular members by the expansion cones 130. 
230 and 325 Is provided in an opttnally safe mannw. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting device 405 riiay comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 

20 members within a wellbore. ■ 

The first support member 410 is coupled to the lifting device 405 and the 
shock absortwr 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as. for example, colled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

» The shock absort>er 415 Is coupled to the first support member 410 and the 

second support member 420. The shock absortwr 415 Is preferably adapted to 
absort) shock loads transmittad from the second support member 420. The shock 
absortjer 415 may be any number of conventional commercially available shock 
absort)eis. 

0 second support member420 Is coupled to the *ock absort)er 41^ The 

second support member 420 is further preferably adapted to be coupled to one or 
more of the expanston cones 130. 230 and 325. 

In a preferred embodirnent. during operaUbn of the system 400, the lifting 
device applies an axial force to one of the expanston cones 130, 230 and 325 in 
5 onler to radially expand tobular members, to a preferred embodiment, upon the 
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compleHon of the radial expansion process, wh«i tfie expansion cones 130, 230 
and 325. exit the radially expanded tubular memlwrs. the sudden shock loads 
generated are alworbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expanston of tubular members by pulling the expanskin cones 
5 130, 230 and 325 using the lifting. device 405 is provkted in an optimally safe 
manner. 

Referring to FIG. 5. an en*odimeht of a coupling system 500 for use in the 
expandable tubular members 140. 240. and 335 win now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505. a sealing 
element 510. and a bwer ring 515. In a preferred embodiment, the upper ring 505, 
»» sealing element 510, and the tower ring 515 are provkJed on tte outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular membera 140, 240 and 335 are radially expanded, the upper 
riiig 505, the sealing element 510, and the tower, ring 515 engage the Interior 
surface of the preexisting stmcture that the expandable tubular members 140. 240 
and 335 are coupled to. In a prefened embodiment, the upper and lower rings. 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140. 240 and 335 are coupled to In order to opUmaliy 
anchor the tubular members 140, 240 and 335 to the preexisting structure, in a 
preferred embodin»nt, the seafing element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140. 240 and 335 are coupled to In order to optimally fluMidy seal the interface 
between the tubular members 140. 240 and 335 and the preexisting stmcture. 

In a preferred embodiment, the upper and tower rings. 505 and 515. extend 
from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to J4 Inches. In a preferred embodiment, the (q^per and tower rings, 505 
and 515, extend about 1/8" from the outer surfaces of the tubular membere 140, 
240, and 335 In ordrt- 'to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing etoment 510 extends from the outer 
surfiBoes of the tubular membere 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and tower rings, SOS and 515, above the outer 
surfaces of the tubular membere 140. 240 and 335. In a prefened embodiment, the 
sealing eleinent 510 Is fabricated from nit^r In order to bptimally fluidteiy seal and 
engage the preexisting structure. 



37 



10 



15 



fn a preferred embodiment, the tubular members 140. 240 and 335 hdude a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intemiedlate. and upper portions of the 
tubular members 140, 240. and 335. 

Refenirig now to FIG. 6. a preferred embodiment of an expandable tubular 
member GOO Ibr use in the apparatus 115. 215 and 315 win be described. The 
tubular member 600 preferably includes a lower portion 605. an intemiediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intennediate portion 610. In a 
preferred embodiment, the lower portion 605 Id further adapted to mate with the 
anchoring deviote 135. 235. and 330. in a preferred embodiment, the lower portion 
605 further prefiBrab^ includes one or more sloNed portiorw 620 for facUitaUng the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235. and 
330. In this ntanner. the lower portion 605 of the tubular member 600 is preferably 
iBdiaBy expanded by the anchoring devices 135, 235. arid 330 into contact with the 
preexisting structure. Furthemiore. in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. ' . 

The intermediate portion 610 is coupled to the lower portion 60S and the 
20 upper portion 615. in a preferred embodiment, the vtfail thicknesses of the lower and 
Intermediate portfons. 605 and 610. are less than the wall thickness of the upper 
portion 615 in order to facintate the radial expansion of the tubular rnember 600. In 
a preferred embodiment, the lower and intemtediate portioris, 605 and 610, are 
preexpanded to mate with the expansion cone. 
25 Referring to RG. 7. a preferred embodiment of an expandable tubular 

member 700 fbr use In the apparatus 115. 215 and 315 win be described In a 
preferied embodiment, the tubular rnember 700 minimizes the shodc loads created 
upon the completion of the radial expansion process. In a prefened embodiment, 
the tubular member 700 Includes a lower portion 705. a W transitlonary portion 
30 710. an intermediate portion 715. an upper transitlonary portion 720. an upper 
portion 725. and a sealing element 730. ' ■ 

The lower portion 705 is coupled to the tower transKionary p^ 
lower portion 705 is preferably adapted to mate with the expanstoh cone and the 
anchoring device. 
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The lower transitionaiy portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred embodiment, the lower transltlonary 
portion 710 is adapted to mate with thef expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the tower 
transitlonary portion 710 are less than the wafl thicknesses of the intermediate 
portton 716. the upper transitlonary portion 720 arid the upper portton 725 In order to 
optimaiiy ^litate the radial expansion process. 

The intennediate portton 715 is coupled to the tower transitiorrary portion 710 
and the upper transitipnary portton 720. In a prefened emttodiment, the outside 
diameter of the Intennediate portton 715 is toss than the wall thicknesses of the 
lower portton 705 and the upp«- portion 725, 

The upper transKtonary portion 720 is couptod to the intermediate portton 
715 and the uppier portion 725. 

The upper portton 725 is coupled to the upper transittonary portion 720. 
The sealing etoment 730 is . couptod to the outelde surface of the 
intennediate portion 715. In a prefsned embodimeni the outeMe diameter of the 
sealbig etoment 730 toss than or equal to the outekte dtometer of the tower portton 
705 and the upper portion 725 in onler to optimally protect the sealing etoment 703 
during ptaoement of the tubutor member 700 witNn the preexisting structure. 

In a preferred embodiment, during the radial expahston of the tubular 
member 700 using the apparatus 115. 215 and 315. the preexpahston of the upper 
transitlonary portton 720 and the upper portton 725 reduces the shock toads typtoaily 
created during the end portton of the radtol expansion process. In this manner, the 
radial expansion process is optimally proykled in a safe manner. Furthennore. 
because the sealing etoment 730 is preferably recessed below the surfaces of the 
lower portton 705 and the upper portion 725, the sealing etoment 730 Is optimally 
pnjtected ftom damage during the placement of the tubutor member 700 within the 
preexisting structure. 

Refenring to FIG. 8, a prefened embodiment of an expandabto tubular 
member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubutor member 800 preferably includes a tower portton 805, an intennediate portton 
810, and an upper portton 815. 

This tower portton 805 Is couptod to the intennediate portion 810. In a 
preferred embodiment, the tower portton 805 is further adapted to mate with the 
expansion cones 130. 230. 325 and tlie anchoring devtoes 135. 235. and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portfon 815. 'n a preferred emixxlimenl the vvallthidcnesses of the tawer a^ 
Intermediate portions. 805 and 810. are less than the wall thidcneia of the Mpper 
portion 815 in order to facilitate the radial expansion of the tubular member 800. In 
5 a preferred embodiment, the lower and mtemwdiate portions. 805 and 810. are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intennediate portion 810. In a 
PfBferred embodiment, the upper portion 815 further preferably Includes one or 
more slotted portions 820 for facffitatihg the radial expansion of the upper portion 
10 815 by the expansion cones 130. 230. and 325. In this manner, the upper portion 
815 of the tubular wBoHer 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FI6. 9. a prefened embodiment of a method of applying an axial 
15 to the expansion cones 130, 230, and 325 win now be described! In a 

preferred embodiment, the axiai displaoementx»f the expansion cor^ 130. 230. and 

325 during the iBdtel expansion prooe^ Is provWed by applying 
expansion cones 130. 230. and 325. In a preferred embodiment, the axlat force 
provided indudes the application of a substantially conilant axial force for some 
time periods and the application of increased axial fortie for other time periods in 
order to optimally facilitate the radial expansion process by minimizing the effects of 
friction, in a preferred embodiment, ttie application of the increased axial force is 
provided on a periodic basis in order to optimally provide a variable contact area 
betweeri the expansion cone and the tubular member being expanded. In an 
25 aHerrative embocfiment. tiie application of ttie increased axial foroe is provided on a 
random basis in order to optimally provide a variable contact ared between Vhe 
axpanslon cone and ttie tubular member being expanded. In a preferred 
embodiment, the duty eyde of the application of constant and increased axial forces 
ranges from about OO^io % to 60^40 % in order to optimally radially expand the 
tubular membere. ma preferred embodiment, ttie ratio of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to abbut 4.to 1 1n 
order to optimally provide a variable contact area between the expanston cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expansion cone surface. 
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Referring to FIGS. 10a to 101, an emtKxIiinent of an apparatus and method 
for fonning a wellbore casing will now be described. As illustrated in FIG. 10a. a 
weHbore casing 1000 and an open hole wellbore section 1005 are provided in a 
subterranean formatton 1010. The wellbore casing 1000 and open hdle wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodinient, a new section of wellbore casing is fomted in 
the open hole wellbore section 1005 an apparatus 1015. More generally, the 
apparatus 1015 Is utilized to forni or repair wellbore casings, pipelines, or structural 
supports. 

the apparatus 1015 preferably includes a first support member 1020, -a 
second supi)ort member 1025, an expansion cone 1030, an andioring device 1035, 
an expandable ti^lar rromber 1040, one or more upper sealing members 1045, 
one or more lower sealing members 1 050, and a flexible coupling element 1 055. 

The first support member 1020 is preferably adapted to be coupled to a 
surface ioealion. The first support member 1020 Is further coupled to the anchoring 
device 1035. The first support membw 1020 is preferably adapted to convey 
pressuhzed fiuidic materials and/or electrical cunent and/or communication signals 
from a surfeoe locatton to ttie anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 
wire, coHed tubing, or drilling stock materlat. 

The second support member 1025 is preferably adapted to be coupled to a 
surface k)catk>n. The second suftjmt member 10^ is further coupled to the 
expanston cone 1030. The second support member 1025 is pri^rably adapted to 
pwmlt the expanston cone 1030 to be axially displa&ed relative to tte firet support 
member 1020. The second support member 1025 may, for example, be 
conventional commerciaity available slick wire, braided wire, coiled tubing, or driUIng 
stock material. 

In an alternative embodinient, the support menriber 1020 is telescopically 
coupled to the support member 1025. and the support member 1025 is coupled to a 
surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 is preferably adapted to radtolly expand tiie expandable 
tubular member 1040 when the expanston cone 1030 Is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
cone 1030 is provktod substantially as disctosed in one or more of the fdtowing: (1) 
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U.S. utility patent application serial no. 09/454.139. attorney docket no. 25791.3 02 
filed on 12A3/1999. which claimed the t>enefit of the filing date of U.S: provisional 
patent application no. 60/111.293. attorney dodcet no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney dodcet no! 
25791.7.02. filed on 2/23«!000. which claimed the benefit of ttie filing date of U.S. 
piovlslonal appifcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 06/502.350. attorney docket no. 25791.8.02. filed on 
2/1W2000. which claimed the benefit of the filing date of U.S. provlstonal application 
no. 80/116.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09M40.338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provisiohai application no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1098; (5) U.S. provistonai patent application no. 
80/183.546. fBed on 2/18«000; (6) U.S. utility patent applteatton no. 09/523.460. 
attorney docket no. 2570111.02. filed on 3/1W2000. which claimed 0ie benefit of 
the filii^ date of U.S. provistonai appiteaton no; 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent appiicatton np. 09/512,895. attorney docket no. 25701.12.02, filed 
on 2/24C00O. whk*> claimed ttw benefit of the filing dates of U,S. provisionai 
application no. 60/121.841. attorney docket na 25791.12. filed on 2/26/1899 and 
U.S. provlstonal application no. 60/154.047, attorney docket no. 25701.29, filed, on 
9/16/1999; (8) U.S. utility applk»tion no. 09/511,041. attorney docket no. 

25791.16.02. filed on 2/24/2000. yirtiich dalmed tt)e benefit of the filing date of U.S. 
provistonal serial no. 60/121,907. attorney dodcet no. 25791.16. filed on 2^6/1999; 
(9) U.S. utility patent appOcation no. 09/588.946. attorney docket ho. 25791.17.02. 
filed on June 7. 2000. which daimed ttie benefit of the filing date of U.S. provisional 
patent appUcation serial no. 60/137.998. attorney dodcet no. 25791.17. filed on 
6/7/1999; (10), U.S. utility patent application no. 09/559.122. attorney docket no. 
25791.23.02. fited on 4/26«000. which daimed the benefit of ttw fiHng date of U.S. 
provlstonal application no. 60/131.108, attorney dodcet no. 25791.23. filed on 
4Q8/1900: (11) U.S. provistonal application no. 60/146.203, attorney dodcet no. 
25791,25. fited on 7/29/1999; (12) U.S. provisionai application no. 60/143,039. 
attorney dodcet no. 25791.26, filed on 7/9/1998; (13) U S. provlstonal patent 
appiteation serial no. 60/165,671. attorney dodcet no. 25791.27, fited on 11/1/1999; 
(14) U.S. provisionai Qpplteation ri©: 60/150,039. attonray dodcet no. 25791.36. fited 
on 10/12.1999; (15) U.S. proyistonal patent appiteation lyo. 60/159,033, attorney 
dodcet no. 2579137. fited on 10/12/1999; and (16) U.S. provlstonal patent 
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application no. 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The lanchorin^ device 1035 is prefwably adapted to be controHably coupled to the 
expandable tubular member 1040 and the open hole v^llbore section 1005. In this 
manner, the anchoring device 1035 preferably controHably anchors the expandable 
tutMilar mernber 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
e3q)ansion cone 1030! 

In a preferred embodlmerit the anchoring device 1035 Includes one or more 
expandable elements 1060 ttiat are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the t^mn hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluMIc pressure. 

In a prefenred embodiment, the anchoring device 1035 further Includes a 
fluid passage 1036 adapted to receive a ball plug or other' similar valving element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controHably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraullcaily actuated packers 
commerdalty available from HaUlburton Energy Servfces or Baker-Hughes, modified 
In accordance with the teachings of the present di«*)sure. 

In a preferred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to includes a fluM passage that can be controliaUy plugged h order to 
permit fluklic m^rials to be exhausted from the anchoring devices 135, 235. and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expanston cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the mpandable tubular member 1040 further 
Includes a lower section 1065, an intemnedlate sectkNi 1070, and an upper section 
1075. In a prefemed embodiment, me lower sectton 1065 is coupled to the flexible 
coupling etoment 1055 In ord«* to provMe anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the tower and intermediate sections, 1065 and 1070, are less ttian the waH thickness 
of the upper sectton 1075 in order to optimaliy couple the radially expanded portton 
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of the expandable tubutef member 1040 to the weilbore casing 1000 and the open 
hole weilbore set^on 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^1099. which claimed the benefit of the filing date of U;s. provisional patent 
application no. 6W1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiicatton serial no. 09/510.913, attorney docket no. 25791.7.02. filed- 
on 2«3C000. whteh claimed the benefit of the filing date of U.S. provistonal 
applteatton no. 60/121.702. filed on 2/25/1099; (3) U.S. utfltty patent applicatton 
serial no. 00/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisksnai appllcatton no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utOity patent appKcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
15 the filing date of U.S. provisional appltoattoh no. 60/108,558, attorney docket no. 
25791.9. filed oh 11/16.1998: (5) U^. provisional patent applteatton no. 60/183.548. 

filed on ^18/2000: (6) U.S. uttllty patent applfcartlon no. 00«23.460. attorney do^^^ 
no. 25791.11.02. filed on 3/10«!000. whteh daimed the benefit of the fiOng date of 
U.S. provistonal application no. 60/124,042. fited on 3/11/1099; (7) U:8. utility patent 
20 appncation no. 09/512.895. attorney docket ho. 25791,12.02. fited on 2«4«0p0. 
whteh claimed the benefit of the filing dales of U.S. provistonal applicatton no! 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appBcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
25 2«4fi000. which clainted the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appihation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
whfch ctelmed the benefit of the filing date of U.S. provistonal patent applicattori 
serial no. 60/137.998. attonrtey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
30 utility patent applteatton no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26«000. which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106. attorney docket no. 25701.23. fited on 4/26/1999; (11) U.S. 
provistonal applteatton no. 60/146.203, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional applteatton no. 60/143.039, attorney docket no 
35 25791.26, filed on 7/0/1999; (13) U.S. provtetenal patent appltoattori serial no. 
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60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no* 25791.36. filed on 10/12.1999; (15). 
U.S. provisional patent application no. 60/159.033. attMney dodcat no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney dodwt no. 25791.39. filed on 11/12/1999, the disclosures of Ai»fiich are 
incorporated fierein by reference. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
. menters described above and Otuslrated in FIQS. 5-8. 

The upper sealing men^bers 1045 are coupled to the outer surfece of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
meiTd)ers 1045 are prafsrably adapted to engage and fluidicty seal the interface 
between the radiaHy expanded expandable tubular member 1040 and the wellbore 
casing 1O0O. In a prefierred embodiment, the apparatus 1015 includes a plurality of 
i4)per sealing members 1045. 

The lower seaHng membiers 1050 an coupled to the outer surfece of the 
upper portion 1075 of the expandable tubular mernber 1040. The lower sealing 
metnbere 1050 are pr^ferebty adapted to engage and fluididy seal the Interftee 
between the radially expandeid expandable, tubular member 1040 and the open 
weffl)ore section 1006. in a pnsfenred embodiment, the apparatus 1015 bridudes a 
plurality of lower sealing mendiers 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1()65 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
prefwably adapted to radially expanded by the andtoring device 1035 into 
engagement virtthin the walls of the open hole vimllbore section 1005.. In this 
nrwnner. the lower portion 1065 of the expandable tubular member 1040 is coupled, 
to the walls of the open hole wellbore s€iction 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
' embodiment, the flexible coupling etement 1055 includes One or more hook 
elements for engaging the walls of the open hole wellbore section 1005. 

As flhistrated in FIG. 10a. the apparatus 1015 is preferably positioned vwth 
the expandable tubular member 1040 positioned in overtapping relation with a 
portton of the wellbore casing 1000. in this manner, the radially expanded tubular 
nwmber 1040 is coupled to the tower portion of the wellbore casing 1000. In a 
fjreferred embocfintent. the upper sealing nwmbere 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positfoned in opposing relation to the walls of the open hole 
viwflbore section 1005. In this manner, the interfece between the radial^ expanded 
tubular nnember 1040 and the weUbore casing 1000 and open hole wellbore section 
5 1005 is opUmally fluididy sealed. 

As illustrated in FIG. 10b. in a preferred embodiment, a quantity of a norv 
hardenable fluidic ihaterial Is then injected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenaUe material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 
10 nraierial may be ariy nunibiar of conventional commercially available fluidic materials 
such as, for mample. drilling mud. 

As niustrated in FK3. lOc, in a preferred embodiment, a quantily of a 
hardenable fluidic sealing material is then injected Into and out of the apparatus 
1015. In a preferred embodiment, the haideiiable fluidic sealing rnalerial Is 
lis exhausted ftam the apparatus 1015 using the valveable flow passage 1085. In a 
preferred embodiment, the hardenable fluidic sealing material is pennitlad to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional conrnwrdally available materials such aa, for example, 
TO cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd. in a preferred embodiment, another quantity of a 
norvhardenable fluidic material is theri injected into and out of the apparatus 1015. 
In a prefened embodiment, a ball plug or dart 1060. or other similar fluid passage 
!5 bloddng device. Is pteced into the non-hardenaWe fluid material. In a preferred 
embodiment, the ball plug 1080 then seats in and seals off the valveable fluid 
passage 1065. In this manner, the anchoring devk» 1035 is then pressuriad to 
anchor the tubular member 1040 to the open hotev»ieliborB section 1005. 

In an alternative embodimeiTt, the valveabte fluid passage 1065 includes a 
0 remote or pressure activated valve for sealing off the valveabte fluid passage 1065. 

As illusiretad in FIG. lOe, in a preferred enribodiment. the apparatus 1015 Is 
then anchored to the open hole wellbore auction 1005 using the anchoring device 
^ 1035. in a preterred embodiment, the anchoring device 1035 is pressurized and the 
expandabte element 1060 is radially extended fiom the anchoring device 1035 
5 causing the flexibte coupling element 1055 to radially expand into intimate oontect 
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\*«h the walls of the open hole v/eWbore section 1005. In this manner, the lovver 
section 1065 of the expandable tubular member 1040 is rmnovabiy coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated In FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a prefened 
enAodiment. the axisd displacement of the expansion cone 1030 radially expands 
the expandable tubular mbmber 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an attemaitive embodiment, as ilii^trated In FIG. 10g. the axial 
<fisplaqement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluldic material into the annidar space between the first support member 1020 and 
the second support mentier 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluldic 
material. In this manner, a temporary need for increased axial force during the 
radial mpansion-prooesS'Can be easily satisfied. 

In a prefened embodiment, the haridenable fluidic sealing material is then 
permitted to.at least pevtiai cure. 

As illustrated in i=IGS. lOh and 101. after this expandable tubular member . 
1040 has been radially expaiided by the axial displacement of the expansion cone 
1030. the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular men*er 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wisllbore casing 1000 and the open hole wellbore section 1005. 

In a prefened embodlnwnt, the resulting new section of wellbore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluldic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to torn and/or 
repjBMr wellbore casings, pipelines, and structural supports. 

ftefening to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expahdabte tid>ular member to a preexiseng structure 
will now be described. Referring to Fig. 1la. a wellbore casing 1100 is positioned 
withh a subtenanean fortnatioh 1 105. The wellbore casing 1 100 may be positioned 
In any orientetton ftom ttie vertical diredion to the horizontal directloa The wellbore 
casing 1100 further Includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100. or due to a prior 
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pefforation or fracturing operation performed upon the surrounding subteranean 
fomafion 1 105. As will be recognized by persons Tevlng ordinary skill in the art. the 
openings 1110 can adversely affect the subsequent operation and use of the 
^lellbore casing 1 100 unless they are sealed off. 

In a piefeiTed embodiment, an apparatus 1115 is utUized to seal off the 
openings 1110 In the vvetlbora casing 1100. More generally, the apparatus 1115 Is 
preferably utajzad to form or repair welibore casings, pipeline, or stnictural 
si4)ports. 

The apparatus 1115 preferably includes a first support member 1120. a 
second support member 1125. an expansion cone 1130. an anchoring device 1135. 
and expandabfe tulwter member 1 140, and one or more seal&ig members 1 145. 

The first support member 1120 Is preferably adapted to be o>upled t^ 
surface location: The first support member 1120 is further coupled to the anchoring 
device 1135. The first support member1120 fat preferably adapted to conyey 
16 pressurized fluldic materials and/or etoctricai cuneht and/or communication signals 
from a surface location to the anchoring device 1135. The firet support member 
1120 preferably has a substanttaliy, hollow annutar cross sectional shape. The first 
support member 1120 may. for example, be fabricated from conventional 
commercially available slick wire. brakJed wrtre. coiled tubing, or driliii^ stock 
!0 material. 

The second support member 1 125 is preferably adapted to be couplad to a 
surface, locatton. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 Is preferably adapted to 
pemrilt the expanston cone 1130 to be axlally displaced relative to the first support 
5 member 1120. The second support member 1125 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stodc material. 

In a preferred embodiment, the first support member 1 120 is coupled to a 
surface tocatton by a slip Joint and/of sKdIng ?toeve apparatus that is concentrically 
0 coupled to the second support meniberl IK. 

The expansion cone 1130 Is coupled |b the sec»nd support member 1125. 
The expanskm cone 1 130 is preferably adapted to radially expand the expandabte 
tobular rnember 1 140 when the expanston cone 1 130 is axlally dispteced relative to 
the expandable tubular member 1140. In a preferred embodiment the expsinston 
5 cone 1 130 Is provided substanyaBy as disclosed in one or more of the foltowing: (1) 
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U.S. utUity patent application serial no. 09/454,139, attorney docket no. 25791.3.02. 
filed on 12/3/1999. which dainwd tlia benefit of the filing date of U.S. provisional 
patent appOcation no. 60/111,293. attonfwy docket no. 25791.3. filed on 12/7/1998; 
(2) -U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000, whteh claimed the Ijenefit of the filing date of U.S. 
provisfonal application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 
2/10/2000. whkjh dainrad the twn^t of the filing date of U.S. provisk>nal application 
r». 60/119.61 1. attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial 
no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999. which dairned 
the benefit of the filing date of U.S. provistonai applicatipn no. 60/108,558, attorney 
docket no. 25791.9. filed on 11/18.1998; (5) U.S. provisional patent applicatton no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent appiteation no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of 
the filing date of U.S. proyisional applicatton no. 60/124.042. fRed on 3/11/1999; (7) 
U.S. utilKy patent application no. 09/512.895. attorney dod(et no. 25791.12.02, filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provistonai 
applicaikm no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provistonai appOcattori no. 60/154,047. attorney docket no. 25791.29, flted on 
9/16/1999; (8) U.S. utility appHcation no. 09/511.941, attorney docket no. 
25791.16.02, filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provisfonal serial no. 60/1^1.907. attorney docket no. 25791.16. fHed on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provistonai 
patent application serial no. 60/137.998. attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utMlty patent applicatton no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000. which claimed the benefit of the filing dale of U.S. 
provistonai applicatton no. 60/131.106. attorn^ docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisional applicatton no. 60/146.203. attorney docket no. 
25701.25, fitod on 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039. 
attorney docket no. 25791.26, fitod on 7/9/1999; (13) U.S. provisional patent 
appBcallon serial no. 60/162.671. attorney docket no. 25791,27, fitod on 11/1/1999; 
(14) U.S. provistonai applicafion no. 60/159.039, attorney docket no. 25791.38, filed 
on 10/12.1099; (15) U.S. provistonai patent appHcation no. 60/159.033. attorney 
docket no. 25791.37. fitod on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165.228. attorney docket no. 25791.39. filed on 11/12/1999, the 
disclosures of which are Incorjaorated herein by refereroe. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be controllaWy coupled to the 
5 expandable tubular member 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllably anchore the expandable tubular 
member 1140 to tha wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular rnember 1 140 by the axial displacement of the expansion cone 
1130. In a prsfierrBd embodinfient. the arK#K)ring device 1135 includes one or more 
10 expandabto elements 1 150 that are adapted to contnrflably extend from the body of 
the anchoring OevlCB 1135 to engage both the expandable tubular member 1140 
and the wellbore casir^ 1 100. In a preferred' enriwdiment. the expandabto elements 
1 150 are actuated using fluidic pressure, in a prefened iembodiment, the anchoring 
device 1 135 is any one of the hydrauilcally actuated packere commerdally available 
15 from Halliburton Enei^gy Sendees or Baker-Hughes modified In accordance with the 
teachings of the present disdosuris.. 

The expandable tubuiw^ member 1140 is removably coupled to the 
expanston cone 1 130. The expandable tubular member 1 140 Is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 
devtee 1135. In a preferred embodiment, the expandabte tubular member 1140 
includes one or more entering windows 1155 for pemilttlng the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 
includes a lower section 1160, an Intermediate section 1165, and an upper section 
1170. In a prefened embodiment, the tower sectfon 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment, the 
interniediata section 1165 liwiudes the anchoring windows 1155 in order to provide 
anchoring at an Intennediate portton cf, the iexpandable tubular member 1 140. . 

In a prefened embodiment, the exjiandabie tubular member 1140 Is further 
provided substantialhr as disclosed In one or more of the following: (i) U.S. utility 
patent appUcatton serial no. 09/454.139. attorney docket no. 25791.3.02, filM on 
12/3/1999, whto^ dainwd the benefit of the filing date of U;S. provistonal patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial ho. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/t999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
dalmed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. (»/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatkm no. 60/108.558, attomey d«*et no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523.460. attomey docket 
no. 25791.11.02i filed on 3/10/2000. which claimed the benefit of fhe filing date of 
U.S. proyiskMia] application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
ai^icatton na 09^12.895. attomey docket no. ^791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provlstonal applicatton no; 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisiohal 
appUcatton no. 60/154.047. attomey docket no. 25791.29. fjtod on 9/16/1999; (8) 
U.S. ufiiity applcatton np. 09/511,941. attomey docket no. 25791.16.02, fDed on 
2/24/2000, which claimed the beiteflt of the flUng date of U.S. provistonat serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appficatton no. 08/588.946, attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the beneist of the fifing elate of U.S. provlstonal patent application 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appBcation no. 09/559.122, attom^ docket no. 25791.^.02. fitod on 
4/26/2(N)0. which claimed the benefit of the filing date of U.S. provlstonal appltoation 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attom^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provfelonal application no. 60/143.039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistorial patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlsfonal 
appUcatton no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent applicatton no. 60/169,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicafion no. 60/165.228, 
attomey docket na 25791.39. filed on 11/12/1999; the disclosures of which are 
Incorporated hwwn by reference. 

The ^ing members 1145 are coupled to the outer surface of the 
expandabte tubuter member 1140. The seating mismbers 1145 are preferably 
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adapted to engage and fluididy seal the interface between the radialty expanded 
expandable tubular member 1140 and the weilbore casing 1100. In a preferred 
embodiment, the apparatus 1115 Includes a pluraDtyof sealing members 1145. In a 
prefiBrred embodiment, the sealing members 1 145 sunaund and isolate the opening 
1110. 

As nustrafed In RG. 1 la. the apparatus 1 1 15 is preferably positioned witWn 
the weilbore casing 1100 with the expandable tubular member 1140 positioned In 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
below the opening 1110. in this manner, the radial expansion of the expandable 
tubular member 1140 opSmally liuidicly ispiales the opening 1110. 

As inustratod In FliS. lib. the apparatus 1115 Is then anchored to the 
weilbore casing 1100 using the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1160 is 
15 extended from the anchoring device 1135 through the oorresponding anchoring 
window 1 155 In the expandable tubular member 1 140 Into intimate contact with the 
weilbore casing 1100. In this manner, the Intermediate section 1165 of the 
expandable tubular member 1 140 Is removably coupled to the weUbore casing 1 100. 
In an alternative embodiment, a conpressible cement and/w epoxy Is then 
20 injected Into at least a portion of . the annular space between the unexpended portion ' 
of the tubular member 1140 and the vwllbore casihg 1100. The compressible 
cement and/or epoxy is then pennitted to at least partially cure prior to the Initiation 
of the radial expansion process. In this manner, an annular stnictural support and 
nuidic seal is provided around the tubular menrd>er 1 140. 
25 As IRustrated In RG. lie, irt a preferred embodlnnent. the expansion cone 

1130 l8 then axially displaced by applying an a)dal force to the secontJ support 
nwmber 1 125. In a preferred embodiment, the axtel displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 Into intimate contact with.the walls of the weilbore or the weilbore 
30 casing 1100, • . 

As Illustrated In FIG. 1 1 d. In a preferred embodiment, the axial displacement 
of the expansion cone 1130 is stopped ono^ the expansion cone 1130 contacte the 
lower portion of the anchoring device 11%: 
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As illustrated in FtG. 1 1e, In a prefenred embodmnent. the anchoring device 
1135 Is then decoupled from the weiit)ore casing 1100 and the expandable tubular 
mena>er1140. 

As illustrated in FIG. 11f, in a prefened embodiment the axfal displacement 
of the expansion cone 1130 is then resunrwd. . In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower se<^on 
1160 of the expandatrie tubular member 1140 is self-anchored to the weltbore 
casing 1 100. In a preferred embodiment the tower section 1 160 of the expandable . 
tubular nnenfd)er 1 140 Includes one or more outer rir^s or other coupling ntembers 
to ^litate the setf-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wetlbcro or the wellbore casing 1 100. 

As Hustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been oonrv>letely radially e}q>anded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
hriMJlar nrtember 1140. In this manner, repairs to the weHtkxre casing 1100 are 
optftnaOy provided. More generally, me apparatus 1115 is used to repair or form 
wellbore clings, pipelines, and structural supports. In a preferred embodiment, the 
hiside diameter of theNradiaHy expanded tubular member 1140 is substantially 
constant 

Refenlng to FIGS. 12a to 12d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 12a. a weBbore cning 1^ is positioned 
within a subten^nean fbnroitlon 1205. The wellbore casing 1200 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the sunrounding subtenanean 
fbmiation 1205. As will be recognized by persons having ordinary skill in the art. the 
openings 1210 can adversely affect the subsequent operatiori and use of the 
wellbore casing 1200 unless they are sealed off. 

In a preferred embodiment an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. Wtare generally, the apparatus 1215 Is 
pr^rably utilteed to torn or repair wellbore casings, pipelines, or stnictural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 Is pref^ly adapted to be coupled to a surface 
5 locaUon. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 Is preferably adapted to convey pressuri^ 
fhJKiic materials and/or electrical , current and/or communication signals from a 
surface locatloh to the expandable expansion cone. The support member 1220 
may. for example, be oonventkmal oommerdaliy available slick wire, braided wire. 
10 coiled tubing, or drilling stock malarial. 

The expandable expansion cone 1225 is ooiipied to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand trie expandable tubular member 1235 when the expandable expansion cone 
1225 Is axiaiiy displaced relative to the expandable tubular memb^ The 
15 expandable expanston cone 1225 Is further preferably adapted to radially expand at 
least a portton of the; expandable tubular member 1235 \iyhen the expandable 
expansion cone 1225 oontrbiiably radial^ expanded. The expandable expanskm 
cone 1225 may be any number of conventional commercially available radially 
expandable expansion cones. In a preferred embodiment, the expandable 
20 expansion cone 1225 is provided substantially as disclosed bt U.S. Patent No. 
5,348.095. the disclosure of which is incorporated herein 1^ reference. 

In a prefemed embodiment, the epcpansfdn cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, vifhich claimed the benefit of the filing date of U.S. provlstonal patent 
applicatton no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uHlHy patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23«006. whkih claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2«5/1 999; (3) U.S. utility patent appBcation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whtoh 
claimed the ben^ of the filing date of U,S. pravtebnai application no. 60/119.611, 
attorney docket.no. 26791 ,8; (4) U.S. utility patent applteation serial no. 09/440,338, 
atlomey docket no. 25791.9.02. filed on 11/15/1999. whkii claimed the benefit of 
the filing date of U.S. provlstonal application no. 60/168.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney dodtet 
no. 25791.11.02. filed on 3/10/2000. wtiich daimad the t>enefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. uBIity patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
5 which claimed the benem of the filir^ dates of U.S. provisional appDcation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
• appBcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility af^licatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attorney docket na 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkatton no. 08/588,946. attorney docket no. 25791 .17.02. filed on June 7. 2000, 
which claimed the ben^ of the filing date of U.S. fnovidonai patent application 
serial no. 60/137.998. attorney docket no. 257d1.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 

IS 4/26/2000. which claimed the benefit of the filing date of U.S. provisk)nal application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
prDvisk>nal application no. 60/146.203. attorney docket na 25791.25, filed on 
7/29/1999; (12) U.S. provistonai applteation no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmai patent appHcatkm serial no. 

20 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. prpviskmal 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. ttie dtsdosures of whteh are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to ttie 
expansbn cone 1226: In a prefenBd embodiment, the expandable tubular member 
1235 includes one or inore engagement devices 1250 ttiat are adapted to couple 
with and penetrate ttte wellbore casing 12<K). In this manner, the e}q>andable 

30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the enjjageirtent devices 1250 include teetti for biting into 
ttie surfece of ttie wellbore casing 1200. 

in a preferred embodiment, ttw expandabte tubular member 1235 furttier 
indudes a kjwer sectfon 1255, an interinediate sedkm 1260, arid an upper secUon 

35 1265. in a preferred einbodiment. ttie tower sectkmll^lndudes ttieengageiTient 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intermediate sections. 1255 and 1260. are less than the wall thickness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
and Intemiediate sections. 1255 and 1260. of the expandable tubular member 1235. 
In an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansk>n of the 
tower section 1255 of the expandable tubular member 1235 using the expandable . 
expanston cone 1225. 

In a prefBiTBd embodiment, the expandable tubular member 1235 Is further- 
provided substantially as disclosed In one or more of the (1) U.S. utility 

patent application serial no. 09^454.139. attorney docket no. 25791.3.02. filed on 
12^/1999. which claimed the benefit of the filing date of U.S. provlsionai patent 
application no. 6W111.2M. attorney dodcet no, 25791.3. filed on 12^/1998: (2) US. 
15. utility patent ai^pllcatioft serial no. 09/510.913. attorney docketm 25791;7.02, filed 
on 2/23/2000, which claimed the benefit of the fiHhg date of U.S. provisional 
application no. 60/121.702. filed on 2«5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, fited on 2^101/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
20 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.'338.' 
attorney docket no. 25791.9:02. filed on 11/1»1999. which claimed the benefit of 
the filing date of U.S. provisional applicatk>n no. 60/108.558. attorney docket no. 
25791,9. filed on 11/16.1998; (5) U.S. provisional patent appllcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appDcatton no! 09/523.460. attorney docket 
25 no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the fifing date of 
U.S. proviskMial applicatton n6. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09«12.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whtah claimed the benefit of the filing dates of U.S. provisional applicatkNi no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
» appHcatfcm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiliiy applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24«)00. which claimed the benefit of the filing date of U.S. prwistond 
60/121.907. attorney docket no. 25791.16. filed on 2Q6/1999; (9) U.S. utility patent 
appBcatton no. 09/588.946. attorney docket.no. 25791 .17.02. fited on June 7, 2000. 
15 whteh daimed the benefit of the fiUiig date of U.S. proviskmal patent appiicatbn 
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serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/^)00, which claimed the l)wefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U;S. 
provisional appllcatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appllcatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
y.S. provistoDal patent applkatnn no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whfch are 
incorporatisd herein by reference. • 

The sealing memters 1240 are preferably opupled to the outer surface of the 
upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluMidy seal the interface between the 
radially expanded expandable tubular member \235 and flie wellborn casing 1200. 
In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a prsfened embodiment, the sealing members 1240 surround 
and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably posHtoned vwtWn 
the wellbore casing 1200 with the expandable tubular member 1235 positioned in 
opposing relatton to the opening 1210. In a preferred embodiment, the appvatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
betow the operiing lilO. In this manner, the redid expansion of the expandable 
tubular member 1235 optimally fluMidy isolates the opening 1210. 

As illustrated In FIG. 12b. the exparidable lubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
expand^ expansion cone 1225 into contact with the tower section 1255 of the 
expandabte tubidar n^ember 1235. In a prefened embodiment, the lower sectfon 
1255 of tiie expandabte tubular member 1235 .18 radteiiy expanded Into intimate 
contact with the wellbore casing 1200. In a preferred embodiment, the engagement 
devtees 1250 are thereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. In this manrter, the tower sedton 1255 of the expandabte 
tubidar member 1235 Is optimally ooupted to the wellbore casing 1200. 
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In an alternative embodiment, a oompressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of . the tubular 
member 1235 and the weflbore casing 1200. The compressible cement and/or 
epoxy may then be penmitted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular stmctural support and fluidic 
seal is provided around the tubular member 1 235. 

As niustiBted In FIG. 12c the expandable expansion cone 1225 is then 
axlally displaced by applying an axial foroe to the support member 1220. in a 
prelefTBd embodiment, the cndal displacement of the expansion cone 1225 radially 
10. expands the expandable tubular member 1235 Into intimate contact with the walls of 
the wettwrecasirn) 1200. 

As illustrated in FIG. 12d, In a prefierred embodiment, after the expandable 
tubular member 1235 has be«Fi radially expanded by the axial displacement of the 
expandable expansion done 1235. the opening 1210 In the weilbore casing 1200 is 
15 sealed off by the radially expanded tubular member 1235. in this manner, repaire to 
the weilbore casing 120O are optimally provided. More generally, the apparatus 
1215 is used to repair or fonn weilbore caslrtgs. pipeHnes. and stnjcturai supports. 

Referring to FIGS. 13a to 13d. an altemativa embodiment of an apparatus 
and method for coupling an expandable tubular member to a pieexistihg structure 
will now be described. Referring to Fig. 13a. a weilbore casing 1300 is' positioned 
within a subterranean formation 1305. The weilbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weilbore 
casing 1300 further includes one or more openings 1310 thiat may have been the 
result of unintentional damage to the weilbore casing 1300. or due to a prior 
perforalton or fracturing operation perfomned upon the surrounding subterranean 
formatton 1305. As will be recognized by persons having onJinary skill in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
weilbore casing 13(K) unless they are sealed off. 

In a preferred en^bodiment. an apparatus 1315 is utilized to seal off the 
openings 1310 in the weUbore casing 1300. More generally, the apparatus 1315 Is 
prefisrably utilized to form or repair weilbore casings, .pipelines, or structoral 
sujapprts. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325. an expandable tobular member 1335, a heater 1340. and one 
or more sealing members 1345. 

"'58 "• 



The support member 1320 is preferably adapted to be coupled to a suifeoe 
location. The support member 1320 is further coupted to the expanskm cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
locaBon to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be convehtional commercially available slick wire, braided wife, 
coiled tubing, or drilling stodc material. 

The e)g>ansion cone 1325 is coupled to the support member 13a). The 
«(parjsion cone lazs is preferably adapted to radially expand the expandable 
tubular menfdwr 1335 when the expansion cof>e 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional oommerdaliy amSSeMe expansibh cones. 

in a prsfeined embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or rhore of the followirig: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the beneftt of the filing date of U.S. proviskxwl patent 
appicaiion no. 60/111,293, attorney docket lio. 25791.3. Hied on 12/7/1998; (2) U.S. 
utHlly patent appBcation serial no. 09/510,913. attorney docket no, 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provishMial 
applicatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appllcatkm 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed dn 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1^ 
attorney do<*et no, 25791.8; (4) U.S. utility patent applicatldn serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fillrig date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisfonal patent application no. 60/183,546. 
filed on 2/ia«2000; (6) U.S. utility patent appflcatioh no. ^9/523,460, attorney docket 
no. 25791.11.02, filed on 3/10Q000, whfch claimed the benefit of the filing date of 
U.S. provisional applkation no. 60/124,042, filed on 3/1 1/1990; (7) U.S. utility patent 
applicatton no. 09/512.895. attorney docket no. 25791. 1Z02. filed on 2/24/2000. 
which claimed the benefit of the fiOng dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. fited on 2«6/1999 and U.S. piovlstonai 
appBcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ufiiity applicatton ho. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit Of the filing date of U.S. provistonal aerial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the fiUng date of U.S. provisional patent appRcalion' 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4«»2000. which claimed the benefit of the filing date of U.S. provisional applicatxm 
no. 60/131.106. atbrhey docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791 25. filed on 
7/29/1999; (12) U.S. pioviskNial applicatton no. 60/143.039. attorney docket no 
10 25791.26. filed on 7/9/1999; (13) U.S. prpvlstonal patent application serial no. 
60/162.671. attorney docket ho. 25791.27. filed on 11/1/1999; (14) U.S. provisnnal 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlsionai patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. previstonal patent appllcatton no. 60/165.228. 
15 attorney docket no. 25791.39. filed on 11/l2/199d. the disdosures of whteh are 
incorporated herein by reference. 

The expandable tubular member 1335 ^ removably coupled to the 
expanston cone 1325. In a preferred enibodlment. the wcpandable tubular member 
1335 includes one or more engagement devices 1360 that are adapted to couple 
20 with and penetrate the wellbore casing 1300. In this manner, the expandabk» 
tabular member 1335 Is optimally coupled to the wellborB casing 1300. In a 
preferred embodiment, the engagement deyices 1350 include teeth for biting into 
the surface of the wellbore casing 1300. 

In a prefenBd embodiment, the expandable tubular member 1335 further 
25 includes a lower section 1355. an intermediate section 1360, and an upper section 
1385. In a prefeired embodiment, the lower sectton 1355 includes the engagement 
devices 1350 In order to provide anchoring at an end porttoh of the expandable 
tabular member 1335. In a preferred embodiment, the wall thickness of the lower 
and Intermediate sedtons. 1355 and 1360. are less than the wall thtekness of the 
30 upper section 1365 in order to optimally fadlltete the radial expansion of the lower 
and intonnediate sectons. 1355 and 1360. of the expandable tubular member 1335. 

In a prefened embodiment, the lowver section 1355 of the expandable tabular 
member 1335 includes one or more shape memory meter inserte 1370. in a 
preferred embodiment, the inserte 1370 are adapted to radially expand the lower 
sectton 1355 of the expandabte tubular member 1335 into intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
Inserts 1370 ntay t>e fabricated from any number of conventional commercially 
availabto shape memory alloys such as, for example, NITi or NITiNOL using 
conventional fonning processes such as, for example, those described in U.S. 
Patent Nos. 5,312,152, 5,344.506, and 5.718,531. the disclosures of which are 
incorporated herein by reference. In this mariner, the shape memory metd Inserts 
1370 preferably radially expand the bwer section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
translbnmation temperature using the heater 1340. In a preferred embodiment the 
transfonmation temperature of the inserts 1370 ranges from about 250^ to 45P^ F. 
In a prsferrsd embodiment, the material composition of the lower secHori 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
mpansion of the low^r section 1355 during the transfonmation process. 

In a preferred embodiment; the. inserts 1370 are posltiorted within one or 
mora corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. ARematively, the inserts 1370 are ccmpletely 
contained within the lower section 1 355 of the expandable tubular memt>er 1335. 

In a preferred embodiment, the expandable tubular member 1335 is fiffther 
provided substantially as disclosed In one c»- more of the foliowing: (1) U.S. utility 
patent application serial no, 09/454.139. attorriey docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application ho. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utiUty patent application serial no. 09/510.913, attomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appHcatkMi no. 60/121.702. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 
dabned the benefit of the filing date cd U.S. provisional appiteatton no. 60/119.611. 
attomey docket na 25791.8; (4) U.S. utility patent appiicatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02, fOed on 11/15/1999. which claimed the benefit of 
the filhig date of U.S. provisional application no. 60/108.556. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
fBed on 2/18/2000; (6) U.S. utlHty patent application no. 09^23.460. attorney docket 
no. 25791.11:02. fiM on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiDty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 



which daimed the benefit of the filing dates of U.S. provisional appDcation no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no: 25791.29. filed on 9/16/1999; (8) 
U.S. utiWy application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2A26/1999; (9) U.S. utility patent 
appHcaflon no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. proveional patent applicatton 
serial no. 60/137.998, attorney docket no. 25791,17, filed on 6/7/1999: (10) U.S. 
utiiity patent applicatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/20tM), which daimed the benefit of the filing date of U.S. prov^lonal appKcatton 
no. 60/131,106, attom^ docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal appltoatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (li) U.S. provlslonal applfcatlon no. 60/143.039, attorney docket no. 
.25791,26. filed on 7/9/1999; (13) U.S. proviskmal patent apptteatton serial no. 
60/162,671i attorney docket no. 25791^27. filed on 11/1/1999; (14) U,S. provisional 
appBcatlon no. 6Q/159.039i attorney doctet no. 25791.36. filed on 10/12,1999; (15) 
U.S. proviskmal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisfonal patent application no; 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the dlsdosiires of which are 
incorporated herein by refemnce. 

The teater 1340 |s coupled to the support member 1320. The heater 1340 
is preferably adapted to oontroilably generlErte a tocalized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 
Indudes a conventional themfibstet control in order to control the operating 
tsfiqwrature. The heater 1340 is preferably coritroiled by a surface control device in 
a oonvantnnal manner. 

The seaHng members 1345 are pr^erably coupled to the outer smteoe of the 
upper portfon 1365 of the expandable tubular member 1335. The sealing members 
1345 are preferedjly adapted to eingage arid fluhliciy seal the interface between the 
radialbr expanded expandabto tubular member 1335 and the wellbore casing 1300. 
In .a preferred embodiment, the apparatus 1315 indudes a plurality of sealing, 
members 1345. In a preferred embodiment, the seaDng members 1345 sunound 
and isolate the opertfng 1310. 



As illustrated In FIG. 13a, the apparatus 1315 Is preferably positioned within 
the weilbore casing 1300, with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular mmber 1335 optimally fluldidy isolates the opening 1310. 

As aiustreted in FIG. 13b. In a prefienad embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the weilbore casing 1300 
by radially expanding the inserts 1370 using ttie heater 1340. In a preferred 
embodlmerit. the exparaion of the btserts 1370 causes the lower section 1355 of the 
expandable tubular mentber : 1335 to contact the weilbore casing 1300. In a 
preferred embodiment., the engagement devices ,1 350 are thereby coupled to, and at 
least partially penetrate Into, the wellt)ore casing 1300, In this manner, the lower 
section 1355 of the expandable tubular member 1335 Is optimally coupled to the 
weilbore casing 1300. 

In an aMematlve embodiment, a oompressble onnent and/or epoxy is then. 
Injected into the annular space between the unexpanded portion of the tubular 
itiember 1335 and the weilbore casing .13(K). The compressible cement and/or 
epoxy may then be pemnitted to at least partiafly cure prior to the Iriitlation of the 
radial expansion process. In this manner, an annular structural support and fluldic 
seal Is provided around the tubular member 1 335. 

As Illustrated in FIG. 13c. the expansion cone 1325 Is then axiaily displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 Into intimate con^ with the walls of the weilbore cas^ 
1300. 

As Illustrated in FIG. 13d, In a preferred embodiment, after the expandable 
tubular mend)er 1335 has been completely radially expanded by the axial 
displacement of Ihe'expanslon obhe 1335. the opening 1310 In the weilbore casing 
1300 is sealed off by the radial^ expanded tubidar member 1335. in this manner, 
repairs to the weilbore casing 1300 are optimdiy .prbylded! More gerwraOy, the 
apparatus 1315 is used to repair or form weilbore casings, pipelines, and stoictural 
supports. ' 

Referring to FIGS. 14a to.14g, an alternative embodfrnent of an apparatus 
and method for coupling an expartdablb tubular nwmber to a preexistir^ structure 
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will now be described. Referring to Fig. I4a. a weHbore casing 1400 is posiUoned 
wWWn a subterranean formation 1405. The weflbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes pne or more openings 1410 that may have been the 
5 resuK of unintentional damage to the wellbore casing 1400. or due to a prior 
perforation or fracturing operation performed iipon the sunounding subterranean 
fbmwtfon 1405. As win be recognized by persons having ordinary skiO In the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wefflKMB casing 1400 unless they are seal^ off. 

In .a (Heferred embodimeiit. an apparatus 1415 is utHized to seal off the 
opisnings 1410 In the wellbore caslr^ 1400. More generally, the apparatus 1415 is 
prefeiably utilized to form or repair weilbore casings, pipelines, or strudurel 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 
second support member 1425. a coupling 1430. an expandable tubular member 
1435, an mqpansion cone 1440. a third auppprt mmnber 1445, and a padrer 1450. 

The first support n;iember 1420 Is prafarably adapted to be coupled to a 
suriiace location. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 Is preferably adapted to convey 
pressurized fluWIc materials and/of electrical current and/cw oommunicatiori signals 
from a surfece location to the expansion cone 1440 and the packer 1450. The firet 
support member 1420 may, for example, be conventional commerdally available 
sHcit wire, braided wire, colled tul)mg, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
surface location. The si^port member 1425 is further coupled to the coupling 1430. 
The fbBt support member 1425 Is preferably adapted to convey pressurized fluidic 
matertels and/br electrical current and/or conununicatlon signals from a surface 
locatkm to the coupling 1430. The siscond support member 1425 may, for example, 
be conventional commerdally available slide wire, liralded wire, coiled tubing, or 
drilling slodc material. 

The ooupUng 1430 b coupled to the second support member 1425. The 
couiriing 1430 is further preferably renwvably coupled to the mpandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively oontnoiled coupling devices such as. for 
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example, packers or slips. In a pruned embodiment, the coupling 1430 is a 
nnechanical slip. 

The expandable tubular ntember 1435 is renwvably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 Includes 
5 one or more engagement devices that are adapted to couple with and penetrate the 
weBbore casing 1400. In the manner, the. exparKlable tubular nrwmber 1435 is 
cvt^wJIy coupled to the wellbore. casing 1400. In a prefened embodiment, the 
engagement devices include teeth for biting into the surfece of the wellbore casing 
1400. In a prefBrred embodiment, the expandable tubular member 1435 further 
0 indudee one or more seafing membws on the outeide swfece'of the expandable 
tubular rrmnber 1435 In onder to qjtimally seal the interfaioe between the 
expandabte tubular member 1435 and the welbore casir^ 1400. 

In a preferred embodiment, ttw expandable tubular member 1435 is further 
provided substan^lly as disclosed in one or more of the fiollowing: (1) U-S. utility 
5 patent appacation serial no. 09/454.130, attorney docket no. 25TO1.3.02. filed on 
12/3/1899. which claimed the benefit of the fiHng date of U.S. provishNial patent 
appllcatton no. 60/111.293, dtlomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. virttteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appflcatton 
serial no. 09/502.350, attonl6|y docket no. 25791.8.02. filed on 2/10/2000* whfch 
claimed the benefit of the filing date of U.S. proviskinai application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, vwhich claimed the benefit of 
the filing date of U.S. provisional applicatioh no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applkation no. 09/523,460. attomey dodcet 
no. 25791 .li.02. filed on 3/10/2000. which claimed the benefit of the fifing date of 
U.S. provi8k)nal applteatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appllcatton no. 00/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
whtoh claimed the benefit of the filing dates of U.S. provistonal appllcatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2e6M999 and U.S. provisionai 
appiicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ulRity appiieation no. .09/51 1.941. attomey docket no. 25791.16.02. filed on 
2/24/2(X)0. wMch cteimed tlie benefit of the filtog date of U.S. provistonai serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket do. 25791,17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 2579t;17. filed on 8/7/1999; (10) U.S. 
5 utnity patent appllcatnn no. 09/559,t22. attorney docket no. 25791.23.02, filed on 
4/26/2000, vAikh claimed the benefit of the filing date of U.S. provisional appTication 
no. 60/131 Jb6, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appllcatfori no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. pro>ri8k>nal application no. 60/143,039, attorney docket no. 
10 25791.26, mt^ on 7/9/1999; (13) U.S. provisional patent appiteatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applkation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
US. proviskmal patmt applicatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstohal patent application no. 60/165,228, 
15 aUomey docket no. 25791.39. filed on 11/12/1999, the disctosuies of whteh are 
incorporated hwein by r^erenoe. 

The expan^n cone 1440 is coupled to the flr^ support member 1420 and 
the third support member 1445. The expanston cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 virtien the expansion cone 
20 1440 is axialiy displaced relative to the expandable tubular member 1435. 

In a preferred embodiment, the expansk)n cone 1440 is pro\^ded 
substantially as disdosed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
25 applcatkm no. 60/il1,293, attorney dodkel no. 25791.3. filed on 12/7/1998; (2) U.S. 
uMBty patent application serial no. 09/510,913, attorney docket no. i25791.7.02. filed 
on 2C3«000, which claimed ttw benefit of the filing date of U.S. provistonal 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility paterit application 
serial no. 09/502,350, atiom^ docket no. 25791.8.02. filed on 2/10/2000, virfilch 
30 cMmed the bertefit of the ffflr^ date of U.S. prmnsional appOcation no. 60/119.611i 
attorney docket no. 25791 .at; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal applkafion no. 6(^108,558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
35 filed on 2/18/2000; (6) U.S. utility patent appOcation no. 09^23.460, attorney docket 
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no. 25791.11.02. filed ort 3/10/2000. which claimed the benefit of the fiHng date of 
U.S. provlstonal application no. 60/124.042. filed on 3/1 1/1M9; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisiwial application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlstonal 
appitoaUbn no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiiity applicatmn no. 08/511.941, attorney docket no. 25791.16.02. filed on 
2Q4/2000, whteh claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907, dtlomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utjlHy patent 
appDcatton no. 09/588.946. attoniey docket no. 25791.17;02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provlstonal patent appllcatipn 
serial no; 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcatton no, 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, whfch claimed the benefit of the filing date of U.S. provlstonal applteatton 
ria 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203. attom^ docket fio. 25791.26, filed on 
7/29/1999; (12) U.S. provisional appllciatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appllcatton serial ho. 
80/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.8. provisional 
applfcation no. 60/159.039; attorney docket no. 25791.36. fited on 10/12^1999; (15) 
U.S. provisional patent appllcatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disctoeures of whtoh are 
incorporated herein by reference. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. The third support rnember 1445 is preferably adapted to 
convey pressurized fluidto materials and/or etedrical current and/or communlcatton 
signals from a surface locatton to tfte (xacker 1450: The third support member 1445 
may, for exanipto. be oonyenttonal commercially avaltoble slick wire, braUed wire, 
ooited tubing, or drilHng slock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further prefiBrably adapted to oontroltebly ooupted to the wellbore cseing 
1400. The packer 1450 may be ariy mnbw of cbnventionai commercially available 
packer devices. In an altemdthre embocfimerit, a bladder, slipped cage assen^ly or 
hydraulto sops may be substituted fbr the packer1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positloried within 
the vt^lltx>re casing 1400 with the bottom of the expandable tubular rhember 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b. in a preferred embodiment, the packer 1450 is 
then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained In a substantiafly stationary position. 

As illustrated In FIG. 14c iaa preferred embodiment, the expandable tubular 
men*er 1435 is then lowered towards the stationary expansion cone 1440. In a 
prefiBned embodiment, ib lllustiated In FIG. 14d, the loiver end of the expandable 
tubular member 1435 impacis the expansion oone 1440 arid is radially expanded 
Into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices lor engaging the wcMbore casing 1400 in order to pptimally coiipie the end 
of the expandable tubular niember 1435 to the wdlbore casing 1400. 

in an aiterretiira embodiment, a eomprassibie cement and/or epoxy Is then 
hjected Into the annular, spade between the un»(panded portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy Is then permitted to at least partially cure prior to the Initiation of the radial 
expansion process, in this manner, an annular stOKturai support and fluMIc seal is 
provided around the tubular member 1435. 

As illustrated In FIG. 14e, in a preferred embodiment, the padcer 1450 is 
decoupled from the wellbore casing 1400 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion oone 
1440 is then axtally displaced by applying an axial force to the first support member 
1420. In a preferred embodiment, the axial dispiacenient of the expansion cone 
1440 radially expemds the expandable tubular member 1435 into intimate contact 
with the wans of the welibore casing 1400. in a prefened embodiment, prior to the 
initiation of the axial displacement of ttw expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member1430. 

As Illustrated hi FIG. 14g, in a preened embpdiment, after the expandable 
tubular member 1435 has been, oompletely radially expanded by thb axial 
displacement of the expansion oone 1440. the opening 1410 In the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or fom wellbore casings, pipelines, and structural 
supports. 

Refening to FIQS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubglar member to a preexisting structure will now be 
described. Refenir^ to Fig. 15a, a wellbore casing 1500 is positioned within a 
subtenanean formation 1505. the weUbore casing 1500 may be positbr^ in any 
orfentation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes me or more openings 1510 that may have been the result of . 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 
fracturing operation performed upon th& surrounding subterranean formation 1505. 
As wiii be recognized by persons having ordinary skiii in the art. the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilind tp form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubtrfar member 1525, an exparision cone 1530. a coupling 1535, a 
resilient anchor 1540. and one or mem seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurteed fluldic 
materials and/or electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available siick wire, braided wire. ooBed tut^g. or 
drilling stock material. 

The expandable tubular membier 1525 is rerTK)vably coupled to the 
expansion cone 1530. In a preferred embodiment, the exparuiable tubular member 
1525 mdudes one or nrK>re engagen^ devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this nnanner, the expandable tubular 
member 1525 is optimally ODupled to the wellbore casing 1500. In a preferred 
enhbodiment. the engagennent devices include teeth for biting into the surfece of the 
wellbore casing 1500. in a prefened embodiment, the expandable tubular nrmrnber 
1525 further includes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1525 In order to optimally seal the interface 
between the expandable tubular member 1525 and the wetlbore casing 1500. 

In a preferred embodiment the expandable tubular member 1525 includes a 
tower section 1550. an Intermediate section 1555, and an upper section 1560. In a 
preferred embodiment, the wan thicknesses of the lower and intermediate sections. 
1550 and 1555. are less than the wall thickness of the upper section 1560 in order 
to optimaily facilitate the radial expanston of the expandable tubular member 1525. 
In a preferred embodiment, the seating members 1545 are provkled on the outsMe 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
preferred embodiment, the resilient anchor 1540 is coupled to the tower section 
1550 of the expandable lut>yiar member 1625 in order to optimaily anchor the 
expandable tubularnwmber 1525 to the weBbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1 525 is further 
provWed substantially as disctosed In one or more of the fbltowing: (1) U.S. utility 
patent appDcatjon serial no. 09/454,139. attorney docket no. 25791^.02. filed on 
12/3^1999, whteh dalmed the benefit of the filing date of U.S. provistonal patent 
applkation no. 6IV1 1 1 .293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiteatton serial no. 09«10.913, attorney docket no. 25791.7.02. ^led 
on 2^3/2000. whfeh claimed the benefit of .the filing date of U.8. provisfonal 
applicatton no. 60/121,702. filed on 2QS/1999; (3) U.S. . utility patent appflcatton 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/102000. which 
claimed the benefit of the fifing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appUcation serial no. 09/440.338.' 
attorney docket no. 25791.9.02. filed on 11/15/1999. whk^i claimed the benefit of 
the filing date of U.S. provistonal appfication no. 60/108.558. attorney docket no. 

25791.9. filed on 11/16.1998i (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/180000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/12^.042. fitod on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09«12.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the beriefit of the filing dates <rf U.S. provistonal application no' 
60/121.841. attorney docket no, 25791.12. fitod on 2/26/1999 and U.S. provisional 
appGcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoaflon no. 09/511.941. attorney docket no. 25791.16.02. fited on 
2J2Af2DO0. which claimed the benefit of the ffllng date of U.S. provteiohal serial no. 
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60/121,907. attorney docket no. 25791.16, filed on 2C6/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17,02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137i998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent applicaUon no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/260000. which dalmed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provlskmal application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/2W1999: (12) U.S. provistonal application no. 60/143.0^9^ attontey docket no. 
10 2579126. filed on 7/8/1999; (13) U.S. provisunal patent appllcatk>n serial no. 
60/182.671. attorney docket no. 25791.27, fOed on 1 1/1/1999; (14) U.S. provisfonal 
appOcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlsiorial patent applicatton no. 60/165.228. 
15 attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
incorporalud herein by reference. ' 

The expansfon cone 1530 Is coupled to the support member 1520 and the 
coupling 1535. The expanston cone 1530 Is prefBrably adapted to radially expand 
the expandaUe tubular member 1825 when ttie expansion cone 1530 is axlally 
20 displaced relative to the ex|»ndabte tubutar member 1525. The expanston cone 
1530 may be any number of conventtonal commercially ayaHable exparoion cones. 

In a prefened embodiment, the expanskxi oone 1530 is provMed 
substentially as disctosed In one or more of the following: (1) U.S. utUlty patent 
applicatton serial no. 09/454.139. attorney docket no. 25791.3.(», filed on 
25 12/3/1999. whteh dalmed the benefit of me filing date of U.S. provistonal patent 
applteatton no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2Q3/2000. whteh dalmed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
30 seitel no. 09/502.350, attorney dodcet no. 25791.8.02. filed on 2/10/2000. which 
dalmed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.61 1 . 
attorney diocket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, fited on 11/15/1999. whteh dalmed the benefit of 
the filing date of U.S. provistonal applicaton no. 60/108,558. attorney docket na 
» 25701,9. flted on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
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ffled on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t>enefit of the filing data of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/20OO. 
5 which dalmed the t>enefit of the fiHng dates of U.S. provisional applic^tbn no! 
60/121.841. attorney docket no. 2579i;i2. filed on 2/26/1999 and U.S. provisional 
applcalkm no. 60/154,047. attorney docket no. 25701.29. filed on 9/16/1999; (8) 
U.& utility applicatnn no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4«000. whfch claimed the benefit of the filing date of U.S. provisional serial no. 
10 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh dalmed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
ulfll^ piatent application no. 00/559.122. attonrwy docket no. 25791123.02. filed on 
15 4«8«000. wMch claimed the benefit of the fiUng date of U.S. prevlstonal application 
no. 60/131.106. attorn^ docket no. 25791.23. filed on 4^6/1999; (11) U.S. 
provlstonal applicatton no. 60/146.203. attomey docket no. 25791.M. filed on 
7/20/1999; (12) U.S. provisional appiteatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent appiteatton serial no. 
20 60/162.671. attomey docket no. 25791.27, filed on 11/1/1909; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228! 
attomey docket no. 25791.39, filed on 11/12/1999. ttie disclosures of whtoh ar^ 
25 incorporated herein by reference. 

The coupRng 1535 is profeiBbly cdupled to the support member 1520. ttie 
expanston cone 1530 and the resilient anchor 1540. The coupling 1535 is 
profBiBbly adapted to convey pressurized fluidto materials and/or electrical current 
and/or oommuntoatton signals from a surface tocafa'on to ttie resilient anchor 1535. 
30 The coupling 1535 may. for exampte. be oonventibnial commercially availabto sitok 
wire, braided wire, coiled tubing. 6r drilling stock imiteriai. In a preferred 
embodiment, ttte coupling 1535 Is decouptod fmm ttie rosiltont anchor 1540 upon 
init^ting the axial displacement of ttie expanston cone 1 530. 

The resilient anchor 1540 is preferably coupled to ttie tower section 1550 of 
35 ttie expandable ttibuiar member 1525 and ttia coupling 1535; THe resUlent anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b. in a preifened embodiment, the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 
releasable coupling devices 1605. In a preferred embodinr»nt. the resilient anchor 
1540 is maintained in a compressed elastic position that is controliably released 
thenbjf causing the resilient anchor 1540 to expand in size thereby rele^ing the 
elastic energy stored within the resilient anchor 1540. As iDustreted in FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 Is released, the coiled 
resilient member 1600 at least partially uncoDs ft> the oiitwartJ radial direction, in a 
prefened embodiment at least a portion of the coiie<l member 1600 is coupled to 
the lower secObn 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandabte tubular member 1525 to the wellbore casing 1500. 

The colled member 1600 may be febricated from any number of 
conventional commj^rdaily available resilient materials. In a preferred enibodiment, 
the ooHed member 1600 Is fabricated from a reslUent material such as. for example, 
spring stpei. In a prefened embodiment, the coiled member 1600 is fabricated from 
memoiy metals in order to (^jUmally pmMe control of shapes and stresses. 

In a preferred embodiment, the releasable coupling device 1605 maintains 
the coiled member 1600 Is a colled position untfl the device 1605 is rdeased. The 
releasabfe coupling device 1605 may be any number of conventional commercially 
available rele^ble coupling devices such ^s. for exampte. an expletive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 
preferred embodiment, the resilient anchor 1540 is positioned to apply the maximum 
nomral force to the waUs of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 1 7a and 1 7b. the resilient 
anchor 1540 includes a tubular, member 1700. one or more resilient anchoring 
membere t705, one or more .corresponding rigid attachnfients 1710. and one more 
corresponding refeasable attachments 1715. in a prefened embodiment, the 
resilient anchoring membere 1705 are mainteined In compressed elastic condition 
by the oonnespohding rigid and reteasable attachmehte, 1710 and 1715. In a 
prefBrred embodiment, when the con«sponding releasable attachment 1715 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular meml)er 1700. 

As illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
Is rigidly attached to the outside surface of the- tubular member 1700 by a 
coTOsponding rigid attachment 1710. ' The other end of each resilient anchoring 
member 1705 Is removably attached to the outside surface of the tubular memtier 
170aby a oorrasponding releasable attachment 1715. As illustrated In FIG. 17b, In 
a preferred embodbhent. releasing the releasable attachment 1715 pemiits ttie 
reslOenl energy stored in the resilient anchoring member 1705 to be released 
thereby causing ttie reslHent anchoring member 1705 to swing radially outward from 
the tubtdarmaT4)er 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The reslBent anchoring members 1705 nr»y be fabricated from any number 
of resilient matertofe. in a prefen«d embodiment, the resiHent anchoring membere 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes arid stresses. 

The rigid atttdiments 1710 may be fabricated from any number of 
conventional commercially available materials. In a preferred embodiment; the rigid 
attachments 17ia are fabricated fi^m 4140 steei iri order to optiniaily provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional temmeroially available devices such as, for example, explosive bolts. 

In another eltemative embodiment, as illustrated in FIGS. 18a and 18b, the 
resilient anchor 1540 includes a tubular member 1800. one or more encoring 
devices 1805. one or more resilient members 1810. and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
membere 1810 are maintained in a compressed elastic position by the release 
devices 1815. As ilkistreted in FIG. 18b. in a preferred embodiment, when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
nfiembers 1810 are permitted to expand outwardly in the radial dlrectio^^ 

The tubuler member 1800 prefiefrably includes one or more openings 1820 
for containing the release devldes 1815 and for pennitiing the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 number of conventional commeidally available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel In order to 
(^timally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the oonesponding openings 1820 In the tiAular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wenbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1806 are fabricated from machine tool steel in 
order to optirnally provide high strength, hardness, and fracture toughness. 

The resiHent merifibers 1810 are coupled to the Inside surface of the tubular 
merrtber 1800. The resiHent members 1810 are preferably adapted to apply a radial 
fofice upon the corresponding anchoring devices 1805. in a prefened embodiment. 
15 when the release devices 1815 release the anchoring devices 1805. the ijesilient 
members 1810 are preferably adapted to fbroe the anchoring devices at least 
paittally through the corresponding openings 1820 into contact with. to. at least 
partially penetrate, the weilbore casing 1500. 

The release devices 1815 are positioned witiiln and coupled to fte openings 
20 1820 In the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 wHhln ttte tubular member 1800 
untii released by a control signal provided from a surface, or other, locatton. The 
reietee devices 1815 may be any number of conventional commercially available 
release devices. In a prefened embodiment the release devices 1815 are pressure 
25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a. ttie apparatus 1515 is preferably positioned vMln 
ttie wenbore casing 1500 witti the expandable tubular member 1525 positioned in 
opposing relation to ttie opening 1510. 

As iiuslratad In RG. 15b. in a prefened enibodlment. the resilient anchor 
» 1540 is then anchored to ttte .weilbore casing 1500. In tills manner, \he lower 
section 1550 of the expandable tubular member 1525 is anchored to tite weilbore 
casirig 1500. In a prefened embodiment, ttie lesiUent anchor 1540 is anchored by a 
control and/or electrical poww signal transmitted from a surface location. 

In an attemative embodiment, a compressible cement and/or epoxy is ttten 
S if\jected into ttie annular space between ttie unexpended portion of ttie tobular 
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member 1525 and the weMboie casing 1500. The compressible cement and/or 
epoxy is then permitted to at feast partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stmctu»al support and fluidic seal is 
provided around the tubular member 1 525. 

As Illustrated In FIG. 15c in a preferred embodiment, the expansion cone 
1530 Is then axiaOy displaced by applying an axial force to the support member 
1520. In a prefen-ed embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the weHbore casing 1500. 

As Illustrated In FIG. 15d. in a preferred embodiment, after the expandable 
tubular member 1525 has been completely iBdially expanded by the axial 
displaoement of the expansion cone 1530. the opening 1510 In the wellbore casing 
1500 is sealed off by the radiaUy expanded tubular member 1525. In this manner, 
repairs to the wellbdre casing 1500 are optimally provided. More generally, the 
15 apparatus 1516 is used to repair or Ibmi vielibore casings, pipelines, and stnictural 
supports. 

Referring to FIGS. 19a. 19b and 19c an alternative embodiment of ah 
expandable tubular member l900.itor use In the apparatus 1515 will now be 
described, in a preferred embodiment, the expandable tubular member 1900 ' 

20 includes a tubular bcidy 1905. one or. more resilient panels .1910. one pr more 
c»rrBsponding engagement members 1915. and a release member 1920. In a 
prefened embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such a^. for 

25 example, a wellbore casing, an open hole weHbore section, a pipeline, or a stmctiiral 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commerdally available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 baii expandable casing In order to optirrially provide, high strength. 

The resilierit panejs 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resnient panels 1910 are preferably adapted to extend to the position 
35 1025 upon being released t>y the release member 1920. In a prefened 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding In order to optimally provide high strength. The resilient panels 1910may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred wnbod&nent, the resilient panels 1910 are fabricated from 
5 sprhig steel in order to optfarally store elastic radially directed energy. 

The engagement numbers 1915 are coupled to corresponding re^fent 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500. or other preexisting structure. 
The release member 1920 is reieasably coupled to the resilient panels 1910. 
10 The release member 1920 Is preferably adapted to oontrbllably release the resilient 
panels 1910 from their initial strained positions in order to pennit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is reieasabiy coupled to the coupling 1535. In this manner, 
etedrical and/or control and/or hydraulic signals are oomrnunicated to and/or from 
15 the release meinber 1920. The release member 1920 may be any number of 
conventional commercially, available release devices. 

Referring to RGS. 20a to 2pd. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure, 
will now be (iascribed. Referring lo Fig. 20a, a wellbore casing 2000 is positioned 
20 wHhm a su|»tananean formatioh 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation peribnhed upon the sunounding subterranean 
25 formation 2005. As wUI be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 uriless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
operHngs 2010 In the weObo^ casing 2000. More generally, the apparatus 2015 is 
30 preferably utilized to fomfi or repair wellbore casings, pipelines, or stoicturai 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030. a coupling 2035. a 
resilient andwr 2040. and one. or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surfece 
tocalion. The support member 2020 Is further coupled lo the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pr^isurized fluldic 
materials and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may. for example, be 
oonvenBorwl commercially available slick wire, braided wire, coiled tubing, or drilling 
stock materiaL 

The expandable tubular member 2025 is removably coupled to the 
expanston cone 2030. In a preferred embodimeht, the expandable tubular member 
2025 includes one or more engagement devnes that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is bpttmally coupled to the welibore casing 2000. In a preferred 
embodiment the engagement devices include teeth for biting into the suriace of the 
v»ellbow casir^ 2000. In a piefened embodiment, the expandable tubular member 
2025 further includes one 6r mpie sraling members 2045 on the outsMe surface of 
the expandable tubujar memlier 2025 In order to optimally seal the interface 
Iwtween the expandable tubular member 2025 and the wellboie casing 2000. 

In a preferred embodiment, the expandable tubular membw 
lower sectton 2050. an intemrtediate sectkm 20S5. and an upper sedton 2060. in a 
20 prefened embodiment, the wall thicknesses of the lower and intemiediate sectkins. 
2050 and 2055. are less than the wall thickness of the upper section 2060 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
in a preferred embodiment the sealing members 2045 are provided on the outskle 
surface of the upper sectkin 2060 of the expandable tubular member 2025. In a 
25 prefened embodiment the resiUent anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellboie casing 2000. 

In a preferred embodiment the expandable tubular member 2025 is further 
provMed substantially as disclosed In one or more of the fbliowing: (1) U.S. utility 
30 patent appHcatton serial no. 09^454.130. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of. the filing dale of U.S. provisional patent 
applleation no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utfflty patent applteation serial na 09510.913. attorney docket no. 25791.7.02. fited 
on 2/23«)00. whidi dalmed the benefit of the filing date of U.S. provisional 
15 applicatkm no. 60^21.702. filed on 2/25/1999; (3) U.S. utUlty patent applicatton 
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serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dalmed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. vwhich claimed the t>eneftt of . 
the filing date of U.S. provisional applicatkm no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appiicatkm no. 60/183.546. 
fBed on 2/18«000; (6) U.S. utility patent appHcation no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10«000. whteh dainted the benefit of the filing date of 
U.S. provistonal appltoatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appiteation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which daHned the benefit of the filing dates of U.S. provisional applteatlon no. 
60/121,841. attorney docket no. 25791.12. filed on 2«6/1999 and U.S. provistonal 
appOcalion no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4«)00. whtoh claimed ttie benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2Q6/1999: (9) U.S. utiHty patent 
appUcatton no. 09/588.946, attorney docket no. 25791.17:02. filed on June 7, 2000, 
which claimed ttie benefit of the fiBng date of U.S. provistonal patent application 
serial no. 60/137.998. iMomey docket no. 25791.17, fitod on 6/7/1999; (10) U.S. 
utaity patent appltoation no. 09/559.122. attorney docket no, 25791.23.02, fitod on 
4/26/2000, which claimed the benefit of ttie filing date of U.S. provistonal application 
no. 60/131,106. attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.Si. 
provisional applicatton no. 60/146,203. attorney docket no. 25791.^. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/15i9.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appHcation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whfch are 
irKXNporeted herein by reference. 

The expanston cone 2030 is preferably couptod to ttie support member 2020 
and ttie coupling 2035. The expanston cone 2030 is preferably adapted to radially 
expand the expandabto tubular member 2025 when ttw expanston cone 2030 is 
axlaliy displaced relative to ttte expandabto tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 Is provided 
substantially as disclosed in one or more of the following: (1) u.s! utOlty patent 
appUratlon serial no. 09/454.139. attorney docket no. 25791.3.02, fDed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appUcation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2123/2000. which claimed the benefit of the fllir^ date of U.S. piovlsfonal 
appncatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. Oa«Q2.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791;8: (4) U.S. utility patent application serial no. 09/44o!338! 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal appllcatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistahal patent applkatton no. 60/183.546. 
filed 0^2/18/2000: (6) U.S. utHHy patent appik»tkih.i)o. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/1 0«000. whteh claimed the benefit of the filing date of 
U.S. provlskMial application no. 60/124.042. filed on 3/11/1999; (7) US. utility patent 
applicatkMi no. 09/512.895. attontey docket no. 25791.12.02, filed on 2a4«000. 
which claimed the benefit of the filing datei of U.S. provisional appltoatlon no.' 
20 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkK) no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provlstonal serial ho. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
Which claimed the benefit of the filir^ date of U.S. provlskMial patent applicatbn 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appbcatton no. 09/559,m. attorney docket no. 25791.23.02. filed on 
4«6C000. whteh claimed the benefit of the filing date of U.S. provistenal application 
0 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provlstenal appllcattoh no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S: provistonal 
5 appUcation no. 60/169.039. attorney docket na 25791,36. filed on 10/12.1999; (IS) 
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U.S. pfovistonai patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application na. 60/165;228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of. which are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expanskjn cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidk; materials and/or electrical cunent and/or 
oommunteatkwi s^nals frain a surface locatwn to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, biakfed 
wire, coiled tubing, or drilling stoqk material. In a prefened embodiment, the 
coupling 2035 is decoupled fnm the anchor 2040 upon initiating the axial 
displaoemerrt of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2025 arid the coupling 2036. The anchor 2040 is 
ftirther preferably adapted to be contfoUably coupled to the wellbore casing 2000. 

Refisrilng to FIGS. 21a and 21b, In a preferred embodlnront, the anehw 
Irwiudes a housing 2100, one or mote spikes 2105. and one or more cbnesponding 
actuators 2110. In a preferred eihbodiment. the spikes 2105 are outwardly 
extended by the conesponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluklic material onto the spikes 2105. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025. the spikes 2105, and the actuators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. in a prefBrred embodiment, the 
housing 2100 Is adapted to convey electrical, oommunteation, and/or hydraulte 
signals from the coupling 2035 to the actuators 21 10. 

The spik^ 2105 are preferably movably courted to the housing 2100 and 
the conresponding actuatore 2110. The spikes 2105 are preferably adapted to pivot 
relatlye to the housing 2100. Tlie spikes 2105 are further preferably adapted to 
extend outwardly in a radial direptkm to engage, and at least partially penetrate, the 
wellbpre casing 2000, or other preexisting stnicture such as. for example, the 
wellbore. Each of the spikes 2105 further preferably Include a concave upwardly 
fbdng surface 2115. In a preferred embodiment, the placement of a quantity of 
flukfc material such as. for.exampto. a barite plug or a flex plug, onto the surf^K:es 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weilbore casing 2000. or other preexisting structure such as. for 
example, the weflbore. Alternatively, the upwanJ displacement of the appaiiatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weilbore casing 2000. or other preexisting structure such as. for 
example, the weilbore. 

The actuators 21 to are preferably coupled to the housing 2100 and the 
cone^lng spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100, The actuators 2110 may be any 
number of conventional cbmmerciaiiy available actuators such as. for example, a 
spring, an electric or hydrauUc motor, a hydraulic piston/cylinder. In a prefenied 
embodiment, the actuators 2100 are hydraulic pistons In order to optimally provMe 
ease of operation. In an aHematlvB embodiment, the actuators 2110 are omitted 
5 and the spikes are pivotally coupled to the housing 2100. 

Refwrlng to FIGS. 22a. 22b. and 22c. In an altemative embodiment, the 
anchor 2040 Includes the housing 2100, one or rtwre petal baskets 2205. and one 
or fnore conesponding actuators 2110. In a prefened embodiment, the petal 

baskets 2205 are outwardly extended by the eomesponding actuators 2110. In an 
altemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another altemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of flukte material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the tower sectmn 2050 of the expandabte 
tubular member 2025. the petal baskets 2205. and the actuators 21 10. 

The petal baskets 2205 are preferably movably coupled to the housing 2100 
and the cortBsponding actuators 2110. The petal baskete 2205 are preferably 
adapted to pivot reiaUve to the housing 2100. The petal baskete 2205 are further 
prefwably adapted to extend outwardly in a radtal diredton to engage, and at least 
partially penetrate, the welibore casirig 2000. or other preexisting structure. As 
Hlustrated m FIG. 22c each of the petal baskete 2205 further preferably include a 
concave upwardly facing sur^ 2215. In a pretened embodiment, the placement 
of a quantity of fluhfie material such a^. fbr exampte, a barite phrg or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the weilbore casing 2000. or other preexisting structure. 
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Aftematively. the weight of the fluidic materials placed onto the petal baskets 2205 is 
suffidenl to anchor the expandatrie tubular member 2025. ARamatively. the upward 
displacement of the apparatus 2015 causes the petal baslcets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbbre casing 2000. or other 
5 preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
oonesponding petal baskets 2205 outwanJIy and away from the housing 2100. In 
10 an alternative embodiment, the actuators 21 10 are ontitied and the petal baskets 
are pivotally coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As ntustrated in RG. 20a. the apparatus 2015 is prefteabiy posittoned within 

15 the weUbore casing 2000 the expandable tubular member 2025 positioned in 
opposing relaiion to the opening 2010. 

As illustrated in FIG. 20b. in a preferred embodiment, the andior 2040 is 
then anchored to the weiibore casing 2000. In this mdnner. the kMver sectton 2050 
of the expandable iubular member 2025 is anchored to the weiibore casing 2000 or 

20 the weiibore casing. In a preferred embodiment, the anchor 2040. Is anchored by a 
control and/or electrical power signal trensmltled from a surface tocatton to the 
actuators 21 10 of the anchor 2040. In an alternative embodiinent. the anchor 2040 
is anchored to the weiibore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to tha weiibore casing 

25 2000 by placing a quantity of a fiuklic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidk: material such, for example, a barite plug 
or. a. flex plug, onto at least the lower and/or the intennediate secttons. 2050 and 

30 2055. of the expandable tubular member 2025. 

• in an alternative embodiment, a compressible cement and/or epo)y is then 
.lr\jected Into the annular space between the unexpended portton of the tubular 
member 2025 and the weiibore casing 2000. The con^>ressible cement and/or 
epoxy is then pemnitied to at least partially cure prior to the iniHaUon of the radial 
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expansion process. In this manner, an annular structural support and fiuidic seal-Is 
ptovkteJ around the tubular nrwfnl)er^25. 

As Illustrated In FIG. 20c In a preferred emlwdlment. the expansion cone 
2030 Is then axially displaced by applying an axial force to the suppbrt member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the ¥i«ll8 of the vwBllbofB casing 2000. 

As IHuitreted In FIG. 20d. in a prafened embodiment, after the eiqiandable 
tubular member 2026 has been completeiy radially expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 in the weiibore casing 
2000 is sealed off by the radial^ expanded tubular member 1435. In this manner, 
repairs to the \«eilbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 Is used to repair or fbm™ wollbore ctisings. pipelines, and stiuctural 
supports. 

RefWhg to FIGS. 23a to 23e. an alternative embodiment of an apparatus 
and method fbr coupling an expandable tubular member to a preexisting stmctaire 
wH! now be described. Referilng to Fig. 23a. a vi«libore casing 2300 and an ofien 
hole weiibore secUon 2305 are positioned, v^n a subtananeah formation 2310. 
The weiibore casing 2300 and the open hole vrellbore section 2305 may be 
20 positioned In any orientation from the vertical direction to the horizontal direction. 

In a preferred embodnnent. an apparatus 2320 is utilized to fem» a new 
section of weiibore casing within the open hole weiibore section 2305. More 
generalV. the apparatus 2320 is preferably utilized to form or repair weflbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably Includes a support member 2325. an 
expandable tubular member 2330. an expansion cone 2335, one or more upper 
sealing membere 2340. and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
tocaHon. The support member 2325 Is further coupled to the expansion cone 2335. 
The support member 2325 may. fbr example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the. 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and tower sealing members. 2340 and 
2346. on the outside surfiaca of the expandable tubular member 2^ in order to 
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(Vtimally seal the interface between the expandable tubular member 2330 and the 
weflbore casing 2300 and the open hole wellbore section 2305. 

In a prefemed embodlnwnt. the expandable tubular member 2025 father 
Includes a lower section 2350, an intennediate section 2355. and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections. 2350 and 2355. are less than the wall thickness of the upper 
secflon 2360 hi. order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the tower sedfon 2350 of the 
exparidabie tubular member 2330 includes one or more stots 2365 adapted to 
pemfjtt a fluMic sealing material to penetrate the lower section 2350. 

In a preferred- embodiment, the expandable tubular member 2330 is further 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 
patent appllcatkm serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12«A1999. which claimed the benefit of the filing date of U.S. provisional patent 
appncation no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appflcation serial no. 09/510^913, attorney docket no. 25791.7.02, filed 
on 2«3«000. whteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcatkm 
serial no. 09/502.350. attorney docket no. 25791.8;02. filed on 2/10«000. which 
claimed the benefit of the filing date of U.S. provtstonal applicatton no. 60/119.6111. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/16/1999. vitfifch dabned the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (6) U.S. provistonal patent applicatton no. 80/183.546. 
filed on 2/18/2000; (6) U.S. utifity patent applicatibn no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional applicatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appiicatton no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appncation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09^1 1.9i41. attorney docket no. 25791.16.oi. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2Q6/1999: (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1909; (10) u:s. 
utiniy patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whfch claimed the benem of the filing date of u:s. provisional appllcatten 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appHcation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm ho. 60/143,039. attorney docket no. 
25791.26. fUed on 7/9^1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U:s. provisional 
applicatkm no. 60/159.039. attorney docket no. 25791.38. filed on 10/12.1999; (15) 
U.S. provistonal patent appHcation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appncatton no. 60/165.228. 
attorney docket no. 25791,39. fltod on 11/12/1999. the disctosures of which are 
incorporated herein l}y refsrance. 

• The expanston cone 2335 is preferably coupled to the support member 
2325. The expanston cone 2335 is further preferably rernovabiy coupled to tte 
expandabto tubular member 2330. The expanston cone 2335 is pieferabiy adapted 
to radially expand ttte expandabto tubular member 2330. when the expansion cone 
2335 is axlally dispteced relative to the expandable tubuter member 2330. 

In a preferred embodiment, ttte expanston cone 2335 is provkled 
substantially as disclosed In one or more of ttie following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25701.3.02. fited on 
12«/1999. Which claimed ihe t)enefit of ttie filing date of U.S. provistonal patent 
appHcation no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.05. fited 
dh 2«3/2000. which claimed the benefit of the filing date of U.S. provisional 
appncatton no. 60/121.702. fited on 2/25/1999; (3) US. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000. whtoh 
claimed the benefit of ttte filing date of U.S. provistonal application no. 60/1 19.61 1. 
30 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.0.02.. fited on If/15/1999, which claimed ttte benefit of 
the flllng date of U.S. proviskmal applkatton no. 80/108,558. attorney docket no. 
25701.9. fited on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546 
fited on 2/ia«000; (6) U.S. utility patent applicatidn no. 09^23.460. attorney d^et 
35 no. 25791.11.02. fited on 3/1(W2000. which cteimed ttte benefit of ttte filing date of 

86 . 



20 



25 



U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appiicatton no. 09/512.895, attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
vwhich claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket rio. 25791.12. fi(ed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney, dodtet no. 25791.29, filed oh 9/16/1999; (8) 
U.S. utitity appncation no. 09/511,941, attorney docket no. 2579 1.16i02. filed on 
2/24/2000, wtiich claimed the t)enefit of the filing date of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utTity patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
wWch claimed the benefit of the filing date of U.S. provlstonal patent application 
serial no. 60/13T.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/859,122. attorney docket no. 25791.23.02. filed on 
4«6/2000, which claimed the benefit of the filing date of U.S. provisional appiicatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/28/1999: (11) U.S. 
provistonal application no. 60/146,203. attorney docket na 25791.25. filed on 
7/29/1999; (12) U.S. provisional appiicatton no. 60/143,039. attorney docket no. 
25791.26. filed oh 7/9/1999; (13) U.S. provlstonal patent applicatkN) serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1099; (14) U.S. provistonal 
appBcatton no. 60/169.039, attorroy docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appiicatton no. • 60/159.033. attorney docket no. 25791.37. 
filed on 16/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, ttte disclosures of which are 
incorporated herein reference. 

the upper seafing member 2340 Is coupled to the outskJe surface of the 
upper section 2360 of the expandabte tubular member 2330. The upper sealing 
member 2340 Is preferably adapted to fluklidy seal the interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the welibore (^ing ^00. The upper sealing member 2340 may be any number of 
conventfonal commercially available sealing members. In a preferred embodiment, 
the upper sealing member 2340 is a vitori nibber in order to optimally provtoe load 
carrying and pressure sealing capadfy..' 

The tower seiallng member 2345 is pr^rably coupled to ttie outsUe surface 
of ttw upper section ;2360 of the expandabte tubular mertiber 2330. The lower 
sealing member 2340 is preferably adapted to fluidldy seal ttie Interface between 
the radially expanded upper secUm 2360 of the expandable tubular member 2330 
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and the open hole weHbore section 2305. The lower sealing member 2345 may be 
any number of conventional commerdally avaiiabia sealing members. In a preferred 
embodiment, the lower sealing member 2345 is vHon rubber in order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated In FIG. 23a. the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore sedion 2305 with the 

expandalte tubular mernber 2330 positioned in overlapping relation to the weBbore 
caslng2300. 

As niustreted in RQ. 23b. in a preferred embodiment, a quantity of a 
1 0 hardenable fluidic sealing material 2365 is then Injected into the open hole wellbore 
secllon 2305 proximate to the lower section 2350 of the «(pandable tubular member 
2330. Jho sealing material 23iB5 may be any nuitiber of conventionai commercially 
available sealing materials such as. for example, cement and/or epoxy resin. In a 
prefened embodiment, the hardenaUe fluidic sealing material 2365 at feast partially 
16 entera the slote provided in the lower sectton 2350 of the expandable tubufer 
member 2330. 

As Illustrated in FIG. 23c the hardenabfe fluidic sealing material 2365 is 
preferably then pemiitted to at feast parlfelly cure, in this manner, the lower sectton 
2360 of the expandable tubular member 2330 is anchored to the open bote wellbwe 
20 section 2305. 

In an aKemative embodiment, a compressibfe cement ahd/or epoxy te then 
injected into the annufer space between the unexpended portiori of the tubufer 
member 2330 and the wellbore casing 2300. The compressibfe cement and/or 
epoxy is then pennitted to at feast partfeiiy cure prior to the initfetion of the radfel 
25 expansion process. In this manner, an annufer stmctural support and fluidic seal to 
provided around the tubular mend)er 2330. 

As illustrated in FIG. 23d. in a preferred embodiment, the expansfen cone 
2335 to then axfelly dispfeced by applying an axial force to the support member 
2325. In a preferred embodiment, the axfel dispfecement of the expansion cone 
30 2335 radially expands the expandabfe tubufer member 2330 into intimate contect 
with the wans of the wePbore casing 2300. 

As Illustrated In FIG. 23e. in a preferred embodiment, alter the expandabfe 
tubufer member 2330 has been completely radfelly expanded by the axfel 
dispfecement of the expansion cone 2335. a new section of wellbore casing to 
35 fomied that preferably includes the radfelly expands! tubufer member 2330 and an 
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outer annular layer of a fluldic sealing material. More generally, the apparatus 2320 
Is used to repair or form weilbora casings, pipelines, and stnjctural supports. 

Referring to FIGS. 24a to 24c. an alternative emt)odlment of an apparatus 
and method for coupling an expandable tulMlar member to a preexisting structure 
will now be described. Refening to Fig. 24a, a wellbore casing 2400 and an open 
hole wenbore section 2405 are positioned within a subterranean formation 2410. 
The weHbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontaridlreclion. 

In a prefened embodiment, an apparatus 2420 is utUized to fbrni a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is prefBrabiy utilized to fomi or repair vrallbore 
casings, pipelines, or structural suppoiils. 

The apparatus 2420 preferably indiides a support member 2425. an 
expandable lubular member 2430. an expansion oone 2435, a coupling 2440, a 
packer 2445.-a mass 2450. one or mom upper seailrig members 2455, and one or 
more sealing members 24K). 

The support member 2425 is preferably adapted to be coupled to a surfece 
location; The Support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is prefiarebly adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for example, be oonventkmai commercially available 
sBck \fAre, braided virtre. coiled tubing, or drilling stock material. 

The expandable tubular member 2430 Is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
seaBng membera, 2455 and 2460, on the outside surface of the expandable tubular 
menper 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sedk)n2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
Includes a hiwer sectkm 2465. an intennediata section 2470, and an upper sectkm 
2430. In a prsferred embodiment, the wall thicknesses of the k>wer arid 
intermediate secOons. 2465 and 2470. are less than the vvall thickness of the upper 
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section 2475 in order to optimally fedlitate the radial expar«ion of the exparKteble 
tubular member 2430. in a preferred embodlmerrt. the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
prowWed substantially as disdosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the ooupOng 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular rhember 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axially displaced relative to the expandable tubular 
miember243p.. 

In a preferred embodirnent. the expansion cone 2435 is provided 
substanHally as disclosed in one or more of the following: (1) ti.s. uUtity patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12«/1999. which claimed the beneffl of the fiiing dale of U.S. provisional patent 
application no. 60/111.^3. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utHity patent application ser»l no. 0W51 0.91 3, attorney docket no. 25791.7.02. filed 
on 2«3/2000. which claimed ihe benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2^5/1999; (3) U.& utility pateiit appflcatton 
2Q serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10«000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.'338.' 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisiiDnal applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) u:s. pn>vistonal patent application no. 60/183.546 
filed on 2/18e000: (6) U.S. utility patent applicatton no. 09/523.460. attorney d^et 
no; 25791.11.02. filed on 3/10C000. which claimed the benefit of the fiiing date of 
U.S. provistonalappbcafion no. 60/124.042. filed on 3/11/1999; (7) U.S: utility patent 
appltoatton no. 00/512.895. attorney dOcket no. 25791.12.02. fited on 2/24/2000. 
whkrfi claimed the beviefit of the fiHng dates of U.S. provisional application no. 
60/121.841, attorney docket no: 25791.12. filed On 2«6/l999 and U.S. provisional 
applicatton no. 60/154.047, attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. UtHity appHcatton no. 09/511.941. attorney docket no. 25791.16.02, fited on 
2/24«000. whteh claimed the benefit of the; filing date.of U.S. provlstonai serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
. . : 90 
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appUcation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the bwiefit of the filing date of U.S. provisional patent application 
serial no. 6W137.998. attcMney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4^6/2000, which claimed ttie benefit of tt» filing date of U.S. provlstonal applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk>nal applkatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney docket no. 
25701.26. filed on 7/9/1999; (13) U.S. provtskmal patent application serial no. 
60/162.871. attomey docket na 25791.27. filed on i 1/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.38, filed on 10/12,1999; (15) 
U.S. provlstonai patent app8csa1h)n no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. piDVistonal patent applicatkm no. 60/165,228. 
attomey docket no, 25701.39. filed on 11/12/1990, ttie disclosures of which are 
incorporated herein by refarenoe. . 

The coupling 2440 is preferably coupled to the support member 2425 and 
ttie expanston cone 2435. The coupling 2440 Is preferably adapted to convey 
electrical, oommuntoation. dhd/or hydraulic signals to and/or from flie packer 2445. 
The coupling 2440 may be ariy number of convehtionai support mernbers such as. 
Ibr example, commercially Hvallable sitek wire, braided wjre. coiled ttiblng. or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 Is furttier 
removably coupled to ttie tower section 2465 of ttie expandabte wellbpre casing 
2430. The packer 2445 is preferably adapted to provide sufficient fridfonal force to 
support tt)e tower sectton 2465 of ttie expandable wellbore casing 2430 and ttie 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodiment, ttie packer 2445 is an RTTS packer 
available from HaHiburton Energy Servkjes in order to optimally provide multiple sets 
and releases. bi an altemative embodiment, hydraulic slips may be substituted for. 
or used to supplemerit. ttie packer 2445. 

The mass 2450 b prafsrably coupled to ttie tower section 2465 of ttie 
expartdable fajbuiar member 2430. The rnass 2450 is preferably selected to provkJe 
a tensile toad on ttie tower seictton 240S of ttie expandabte tubuter member 2430 
ttwt ranges from about 50 to 100 % of ttie yield point of ttte upper section 2476 of 
ttie expandabte tubuter member 2430. In ttite manner, when ttie packer 2445 is 
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released, the 9xial force provided by the mass '2450 optimally radially expands and 
extrudes the expar>dabie tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 Is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 seaOng meihber 2455 is preferably adapted to fiuidiciy seal the Interfece between 

the radially ejqjanded upper section 2475 of the expandable tubular member 2430 
and the weObore casing 2400. .The upper sealing member 2455 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper seaHng member 2455 is viton rubber in order to optimally 
10 provide l09d carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferab^ coupled to the outside surface 
of the upper section 12475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fiuidiciy ^i the inteilace between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore secGon 2405. The lower sealing member 2460 may be 
any number of conventional comnwdaliy available sealing members. In a preferred 
embodiment the lower sealing member 2460 is viton rubber in order to optimalty 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 
20 the wellbore casing 2400 and the open hole wellbore section 2405 wHh the 
expandable tubular member 2430 positioned In overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supportol 
by the support member 2425. the expansion cone 2435. the coupling 2440. the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 
25 In this manner, the intermediate s^ctbn 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450 

As illustrated In FIG. 24b. in a preferred embodiment, the packer 2445 is 
then reteased from corinecBon with the kwr sactton 2465 of the exp^^ 
irtsmber 2430. In this manner, the mass 2450 is preferably now supported by the 
30 support member 2425. expanston corie 2435. and the tower, and intennediate 
sedtons, 2465 and 2470,,of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radiidly expanded by. and extruded off of. the expanston cone 
2435. In a prefiBfred embodiment, during the extruston process, thipositton of the 
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support member ?425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the weDboTB casing 2400. 

In an alternative endwdfrnent, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extnision 
process. The compres^ble cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process, in this 
manner, an annular sthjctural support and fluidic seal is provided around the tubular 
member2430. 

As aiustrated In FIG. 24c, in a prafened en*odiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a tmt secOon of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form wellbore 
casings; pipelines, and structural supports. 

In an altemativa embodiment, the mass 2450 b positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick waUeid tubular member that is concentric with 
respect to the support membeir 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c an alternative embodiment erf an apparatus 
and method for coupling an expandable hibular member to a preexisting structure 
will now be described. Referring to Rg. 25a. a wellbore casing 2500 and an open 
hole wenbore section 2505 are petitioned vwthin a subterranean fonnation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any ortenteflon from the vertical direction to approximately the 
horizontal (fireetion. 

In a prefenred embodiment, an apparatus 2520 is ufa'lized to forni a new 
section of weUbore casing within the open fide weili»re 8ection'2505. More 
generally. Ihe apparatus 2520 Is preferably utilized to form or repair wellbore 
casings, pipelines, or stRidural supporte. 

The apparatus 2520 preferably includes a support member 2525. an 
expandabte tubular member 2530, ari expansion cone 2535, a diamber 2440. an 
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end plate 2545. one or more upper sealing members 2555. and one or more sealing 
membtfs2S60. 

The support member 2525 Is preferably adapted to be coupled to a surface 
location. The support member 2525 is fiirther coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
ftom ttie chamber 2540. The support member 2525 may. for example, be 
conveniional oommerdally available slick wire, braided wire. coOed tubing, or driiling 
stock matertal. 

The expandable tubular member 2530 Is removably coupled to. the 
10 expanskm con^ 2535. In a prefened embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing membere. 2555 and 
2560, on the outside surface of the expandable tubu»r member 2530 in order to 
opemaHy seal the interface between the expandable tubular member 2530 and the 
weObore casing 25p0 and the open hole wellbore section 2505. 
15. In a preferred embodiment, the expandable tubular member 2530 further 

includes a tower sedion 2565, an intemiediats sactlon 2570, and an upper sectkm 
2630. In a prsfonBd embodiment, the wail thicknesses of the tower and 
intemnediate sections. 2585 and 2570. ar«i less than the wall thickness of the upper 
section 2575 In order to opUmaily fadlNats the radial expanston of the expandable 
20 tubular member 2530. 

In a prefBrred embodiment, the lower section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment the expandable tubular member 2530 is further 
provided substantially as disctosed in one or more of the fbflowing: (1) U.S. utility 
!5 patent appUcatton serial no. OQ/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appficatUn no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatkm serial no. 09/510.91 3. attorney docket no. 25791 .7.02. filed 
on 2«3«000. which claimed the benefit of the filing date of U.S. provisional 
0 appUcatton no. 60/121.702. filed on 2Q5/1999; (3) U.S. utility patent applicatton 
serial no. 00/502.350. attorney docket no. 25791.8,02. filed on 2/10C000. vifWch 
claimed the benefit of the filing date of U.S. provistonal application nd. 60/110.611. 
attorney docket rio. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attorney docket no. 25701.9.02. filed on 11/1$/1999. which claimed the benefit of 
5 the filing date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dalmed the benefit of the fBing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. piovlstonal 
application no. 60/164.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.8. utflity applteatkMi no. 09/511.941. attorney docket no. 25791.16.02, filed on 
^4/2000. which dalmed the benefit of the filing date of U S. pn»4k>nal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
applteatton no. 08/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
whfeh dalmed the bwiefit of the filing date of U.S. pro\risional patent appfication 
serial no. 60/137.99)8. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcalion no. 09/559,122, attorney docket no. 25791.23.02, filed on 
'4/26/2000. whteh dalmed the benefit of the filing date of U.S. provisional appHt^tion 
no. 60/131.106. attorney docket no. 25791;23, filed on 4/26/1999; (11) U.S. 
provistonal appltealion no. 60/148.203, attorney dodcet no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/199(9; (14) U.S. provisional 
applkation no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patiant application no. 60/165^, 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of whfch are 
incorporated herein by reference. 

The expanstori cone ?535 is preferably coupled to the support n»rr*er 
2525. The ejQMUttion cone 2535 is further preferably removably couptod to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 
to radially expand the expandable tubutar member 2530 when the expanston cone 
2535 is axially displaced relative to the exfraindable tubular member 2530. The 
expanston cone 2535 is further prrtisrably adapted to conv^ fluldic materials to 
andtorfrom the chamber K40. 

In a prefsned enibodiment, the expanston cone 2535 is provided 
substantially as disctosed in one or nwre of the foilpwing: (1) U.S; utSity patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. . filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appfication no. 60/1 1 1.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application^ serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
5 on 2/23/2000, which claimed the t>enefit of the fillrig date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attonwy docket no. 25791.8.02, filed on 2/10/2000. which 
claimed ttie benefit of the filing date of U.S. proviskMial appUcatkm no. 60/119.611, 
attorney docket no, 25791.8; (4) u's. utility patent applicatton serial no. 09/440,338. 
10 attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the twnefit of 
the filing date of U.S. provisional appiteatton no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utiltty patent appltoaUon no. 09/523,460. attorney docket 
no. 25791.1 1 .02. filed on 3/10/2000. whteh daimed the benefit of the filing date of 
15 U.S. provistonal appltoatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utiBly patent 
appHcatfon no. 09/512.895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
whfch dairned the benefit of ttte filing dates of U.S. provisional applicatton no. 
60/121.841, attorney docket no. 25791. 12.. fited on 2/26/1999 and U.S. provistonal 
appltoatton no. 60/154.047. attorney docket no. 25791.29, fited on 9/16/1999; (8) 
20 U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02. fited on 
2/24/2000, whfch daimed the benefit of the filing date of U;8. provisional serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.s! ufility patent 
applicatton no. 09/588,946. attorney docket no. 25791.17.02, fited on June 7, 2000, 
which daimed \he benefit of tine filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
ufility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/28/2000. vi^ich daimed ttie benefit of tt» filing date of U.S. provbional application 
no. «l/131,i06, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistohal application no. 60/146<i203, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provtetonal application no. 60/143,039, attorney docket no. 
25791.26, fited on 7^1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provistonal patent applkation no. 60/159.033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
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attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
inocvporated herein by reference. 

The chamt>er 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular mennber 2530 below the expansion cone 2535 and above 
5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materteils having a h^r density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530: The upper 

10 seaSng member 2555 is preferably adapted to ffuididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the welibore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 

15 provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper sectloh 2575 of the expandable tubular memi)er 2530. The lower 
sealing member 2560 is preferably adapted to fiuidicty seal ttw interboe between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

20 and the open hole weltbore section 2505. The lower sealir^ member 2560 may be 
any number of conventional commercially available sealing members, in a preferred 
embodiment, the lower sealing member 2560 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 25a, ttte apparatus 2520 is preferably positioned within 

25 the welibore casing 2500 end the open hole welibore section 2505 witt) ttie 
expandable tubular member 2530 positioned in oyeriapping relation to tiie welibore 
casing 2500. 

As illustrated In FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater tt^an the density of ttie fluidic n^terial witiiin ttie region 2585 outside 

30 of tiie expandable tubular member 2530 Is injected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chan4)er 
2540 and the rsglon 2585, due to the difTerenoes In fldd densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodiment, during the 

35 extnision process, the position of ttie support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the weHboie 
casing 2500. In a preferred embodiment, the quantity of the fiuidic material 2580 
Initially injected into the chamber 2540 Is subsequently Increased as the size of the 
chamber 2540 Increases during the extrusion process. In this manner, high 
pressure pumping equipment is typically not required, or the need forit fe at least 
mInlmtaBd. Ftother. In an exemplary embodiment, a column of the fiuidic material 
2580 Is maintained withiri the support merhber 25:;^. 

In an alternative embodirhent. a compressible cement and/or epoxy is 
mjecled into the annular space between the uhexpanded portion of the tubular 
rnember 2530 and the wento casing 2500 before and/or during the extnjsion 
process: The opmpresslbte cement and/or epoxy is then preferably pemiitted to at 
least partially cure prior to the inttiatron of the ladial expansion process. In this 
manner, ah annular structural support and fiuidic seal is provided around the tubular 
meinbflir2^. . 

As Hiustfated in FIG. 25c, Iq a prefened embodiment, after the expandable 
tubular member 2530 has been completely extruded off of the expansion cone 2635. 
a new section of wellbore casing is. formed that ptefeiebly includes the radiallj 
expanded tubular member 2530 and an outer annular layer of a fiuidic seating 

material. More generally, the apparatus ?5M is used to repair or form weii^ 
20 casings, pipelines, and stoidural supports. 

Referring to FIGS. 26a to 26c, an altematlve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned ^^irfthin a subterranean formation 2610. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontai'direction. 

In a prefsrretf embodiment, an apparatus 2620 is utilized to fomi a new 
section of wellbore casing within the open hole wellbore secOon 2605. More 
generally, the apparatus 2620 is preferably utilized to fbmi or repair wellbore 
casings, prpelines. or strectural supports. 

The apparatus 2620 preferably Includes, a support member 2625. an 
expandable tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more slip members 2655. one or more 
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sealing members 2670, one or more upper sealing members 2675, and one or more 
lower sealing merrdMrs 2680. 

TTie support member 2625 Is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support nfjember 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventional confimercially available slick vyire. braided wire, coiled tubing, or drifling 
stock material. 

The expamtefaiie tubular member 2630 Is removably coupled to the 
expansion cone 2835. In a prsfened embodimoit, the expandable tubular member 
2630 further Includes one or more upper and lower seajing members. 2675 and 
2680. on the outside surface of the exparidable tubular member 2630 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore sectton 2605. 

In a prefened embodiment, the expandaMe tubular member 2630 further 
includes a tower section 2685. an Intemwd^ sectton 2690, arid an upper section 
2695. In a pretoned embodiment, the wall thicknesses of the tower and 
Intennedlate sections, 2685 and 2690. are less thaif the wail thtekness of the upper 
sectton 2695 in order to optimally fadHtate the radial expansion of the expandabto 
tubular member 2630. 

In a prefened embodirnent, the lower sectton 2685 of the expandable tubular 
member 2830 houses the slip joint 2640, the end plate 2645. the slips 2655. and the 
sealing members 2670. In a preferred embodiment, the interior portton of the tower- 
section 2685 of the expandabto tubular member 2630 betow the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the lower section 2685 of the expandable tubular member 2630 further 
includes onis or more of the anchoring devtees described above with reference to 
FIGS. 1ato25& . 

In a preferred embodiment, the expandable tubi^r member 2630 is further 
provWed substantiaily as disctosed In one or more of the foltowing: (1) U.S. utility 
patent application serial no. 09M54.1 39. attorney docket no. 257913.02. filed on 
12«/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
appHeation no. 60/1 1 1 .293. attorney docket no. »791 .3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. «a/510.913,.attomey docket no. 25791.7.02. fHed 
on 2/23/2000. whteh daimed the benefit of the filing date of U.S. provistonal 
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appWcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utifily patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1O«0OO. which 
claimed the t>enefit of the filing date of U.S. provisional application no. 60/1 1 9 611 
attorney docket no. 25791.8; (4) U.S. utility patent appRcatlon serial no. 09/440 338* 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t>enefit of 
the filing data of U.S. provistonal applteation no. 60/108.558. attorney docket ho 
25791.0. filed on 11/16.1998: (5) U.S. provlstonal patent application to. 60/183 546 
filed on 2/18«)00; (6) U.S. utility patent application no. 09/523.480. attorney docket 
no. 25791.11.02. filed on 3/100000. wMch claimed the t>enefit of the filing date of 
U.8. provistoMI appficatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applicatkm no. Oa/512.896. attorney docket no. 25791,1202. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provlsiorial applicatk>n no. 
6CV121.841, attorney docket no. 26701.12. filed on 2/26/1000 and U.S. provisional 
application no. 60/154.047. attorney docket no; 25701.20. filed on 9/16/1099; (8) 
U.S. utility applicatkm no. 00/511.041. attorney docket no. 25701.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attnney docket no. 25791.16. filed on 2/26/1000; (0) U.S. utility patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of the filing data of U.S. provistori^ patent appncatfc)ri 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1000; (10) U.S. 
utility patent applK^tion no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. piovistonal applkatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applfcatfen no. 60/146.203. attorney docket no. 25791.25, filed on 
25 7/20/1999; (12) U.S. provfeional applicatkm no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
6(»/ie2.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appRcatton no. 60/150.030. attorney docket no. 25701.36, filed on 10/12.1999; (15) 
U.S. provlstonal patent appiteatton no. 60/159.033. attorney docket no. 25791.37 
30 filed on 10/12/1000: and (16) U.S. provlstonal patent appficatton no. 60/165.228 
attorney docket no. 25701.30. filed on 11/12/1000. ttie disctosures of which are 
incorporated herein reference. 

The expanston cone 2635 Is preferably coupled to ttie support member 26^ 
and the slip joint 2640. The expanston pone 2635 is further preferably removably 
coupled to the expandable tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 Is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 
5 In a preferred embodiment, the expansion corw 2635 Is further provided 

substantially as disclosed In one or more of the following: (1) U.S. utfllty patent 
appflcallon serial no. 09M54.13.9. attorney docket no. 25791.3.02, filed on 
12W1999. which claimed the bertefit of the filing date of U.S. provisional patent 
application no. 60/111.2i93. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
10 utilily patent application serial no. 09/510.913. attorney docket no. 25791.7.02. fUed 
on 2«3/2000. which claimed the benefit of the ffling date of U.S. provisional 
applh»t»n no. 60/121.702. filed on 2^5/1909; (3) U.S. utilHy patent application 
serial no. 09/502.350, attorney docket no. 25791:8.02. fited on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. pravlsibnal appllcatton no. 60/119,61 1, 
15 atiom^ docket no. 25791.8; (4) U.S. ufility psitent appDcatkm serial no. 09/440.338. 
attorney docket no. 25/91.9.02; filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney dock^ no. 
25701.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 6W183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney dockist 
20 no. 25791.1 1 .02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional applicatkm no. 60/124.042. filed on 3/1 1/19^; (7) U.S. utilily patent 
applicatfon no. 09/612.895. attorney docket no. 25791.1Z02. filed on 2/24/2000, 
whk* claimed the benefit of the filing dates of U.S. provistonal application no.' 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
25 appikiatton no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatfon no; 09/511.941. attomey docket no. 25791.16.02. filed on 
2«4«000. whkh claimed the beneht of the filing date of U.S. provisionai serial no. 
60/121.907. attorney^ docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
applicatfon no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000. 
30 whteh claimed the benefit of the flRng date of U.S. provlsfonal patent applicatiori 
serial no. 60/137.998. attorney docket no. 25791.17. fifod on 6/7/1999; (10) U.S. 
utility patent appjteatton no. 09/^9,122. attomey docket no. 25791.23.02, fited on 
4/28/2000. whteh daimed the bermfit of the filing date of U.S. provistonal applicatfon 
no. 60/131.106. attomey dockat no. 25791.23. fited on; 4/26/1999; (11) U.S. 
35 provistonal applteatton no. 60/146.203. attorney docket no. 25791.25. filed on 
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7/29/1999: (12) U.S. provisional application no. 60/143.039. attorney dodcet no 
25791.26. filed on 7/W1999; (13) U.S. provisional patent appllcatlori serial no 
60rt62.671. attorney docket no. 25791.27. filed on 11/1/1999: (14) U.S. provisional 
appOcalion no. 60/159.039. attorney docket no. 25791.38. filed on 10/12.1999; (15) 
U.8. piovislonai patent appiteatton no. 60/159.033. attorney docket no. 25791 37 
Wed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165.22a' 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
ificorporaled rwein by reference. 

The slip jolirt 2640 is coupled to the expanston cone 2635 a»xJ^^ 
2645. The silp Joint 2640 Is piBferaWy adapted to permit the end plate 2645 to be 
axially displaced relative to the expanston cone 2835. In this manner, the size of the 
chamber 2650 is variable. The sflp joint 2640 may be any number of conventtonal 
oommerdally available slip Jdints modified in accordance with the teachings of the 
present disctosure. 

The slip joint 2640 preferably includes an upper member 2640a. a resilient 
member 2640b. and a tower member 2640a .The upper member 2840a is coupM 
to the expanston cone 2635 and the resilient member 2640b. The upper member 
2640a Is movabiy coupled to the tower member 2640b. The upper member 2840a 
preferably includes one or more fluid passages 2640aa that pemiit the passage of 
fluidte materials. The tower member 2640b is coupled to the«nd plate 2645 and the 
resilient member 2e40b. The tower member 2640b Is movabiy coupled to the upper 
member'2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that permit the passage of fliiidlc materials. The resilient member 
2840c is poupted between the upper and tower members. 2640a and 2646b. The 
reslBeiit member 2640c is preferably adapted to apply an upwanf axial force to the 
endpiate2645. 

The end piato 2645 is cpuptod to the slip Joint 2640. the slips 2855. and the 
sealing membere 2670. The end plate 2845 is preferably adapted to seal off a 
portton of the interior of the tower sectton 2685 of the expandabte tubular member 
2630. The end ptate 2645 H fiiriher adapted to define, in combinatton with the 
expandabte tubular member 2630. and the expanston cbn» 2635. the chamber 
2650. 

The chamber 2650 is defined by the interior portton of the tower sectton 2685 
of the expandable tubular member 2630 betow the expanston cone 2835 and above 
the end plate 2645. In a prefened embodiment. the-pressUrization of the chamber 
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2650 causes the expansion cone 2635 to tie axially displaced and thereby radially 
expand the expandatde tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 aiid end plate 2645 are axlaiiy displaced within the 
5 expandable tubularmember 2630. 

• The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to perrhit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 Is pressurized by injecting fiuidic 

0 materials Into the chamber 2650. Because the end plate 2645 Is maintained In a 
substantially stationary position, ralafive to the expandable tubular member 2630, 
during the injection of pressurized fiuidic materials Into the chamber 2650. the 
pressiirization of the chamt)er 2650 preferably axially displaces the expansion cone 
2635, In a preferred embodiment when the dip joint 2640 is luU^ 
15 Joint 2640 then displaces the end plate 2645 in the upward axial directian. In a 
prefened embodiment, when the spring force of tlie ejastic member 2640c of the sHp 
Joint 2840 is greater than the fiuidic pressurization force within the chamber 2650, 
the end plate 2645 Is displaced in the iqwvard axial cRrection. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing nrember 2675 is preferably coupled to the outside surfece 
of the upper section 2696 of the expandable tubular member 2630. The upper 
seaDng member 2675 is preferably adapted to fluidlcly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the weObore casing 2600. The upper sealing member 2675 may be any 
number of conventional commerdally available sealing members. In a preferred 
erhbodlment, the upper sealing member 2675 ie viton rubber in order to optimally 
provide load carrying and presswe sealing capadfy. 

The lower sealing member 2680 is preferably coupled to the outelde surtaoe 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to lluldldy seal the. interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hole welibore section 2605. The lower sealir^ member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is vtori rubber In order to optlrnally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIG. 26a. the apparatus 2620 is preferably positioned within 
the wellbore casing 2600 and the open hole wellbore section 2605 with the 
exparidable tubular member 2630 positioned in overlapping relation to the wellboie 
casing 2600. In a prefiafred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole weflbore section 2605 using 
one or nriore of the apparatus and mettiods described above with reference to FIGS. 
1ato2Sc. • 

As inustrated in FIG. 26b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upwanJ axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized flutdic material Into the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 is radtedly 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the slip Joint 2640 is fully extended, the end plate 2645 
Is then axially displaced In the upward direction. In this manner, the end piale 2645 
follows the expansion cone 2635: In a preferred embodiment, the chamber 2650 is 
pressurized when the frtctlbnal forces exceed a predetemfiined value. In this 
manner, the axial displacement of the expansion cone 2635 Is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a cornpressible cement and/or epoxy is 
Irgeded Into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy Is ttien preferably pemiltted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluldic seal is provided around the tubular 
member 2630. 

As IHustreted in FIG. 26c In a prefeired embodiment, after the expandable 
tubular member 2630 has beert completely extruded off of the expansion cone 2635, 
a new section of wellbore casing is fomied that prBferat)|y includes the radially 
expanded tubular meimber 2630 and an outer annular layer of a fluldic sealing 
material. More generally, the apparatus' 2620 Is used to repair or Ibrni wellbore 
casings, pipelines, and structural supports. 
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Referring Initially to FIG. 27. a prefenred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial prMsuns. 

In a preferred embodiment as illustrated in FIG. 28. in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting weUbore casing 2810 
positioned wHhin a subterranean formation 2815. In a prefened embodiment, the 
wellbdre casing 2d10 further includes an outer annular layer 2820 of a fluldic sealing 
material such as. for example, cement The expandable tubular member 2805 may 
be coupled to tlie preexisting weilbore casing 2810 iis^g any nurhber of 
conventional oommerdally available methods for coupHng an expandable tubular 
member to a preexisting structure such as. for example. puUIng an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
15 using a pres^jrized fluidic material, in a preferretf embodiment the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed In the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. vwhich claimed the benefit of the filing date of U.S. provisionai patent 
application no. 60/111.293, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no, 09/510.913. attorney dodtet no. 25791.7.02, filed 
on 2/23/2000, wrhlch claimed the tehefit of the filing date of U.S. pn^visionai 
application no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dodcet no. 25791:8.02, filed on 2/10/2000. which 
» claimed the benefit of the filing date of U.S. provisional application no. 60/1 1 9.61 1 , 
attorney dodtet no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
. attorney dodcet no. 25791.9.02. filed on 11/15/1999. whldi daimed the benefit of 
. Ihe filing date of U.S. provisionai appiBcaiion no. 60/108.558, attorney dodcet no. 
25791.9, filed on 11/16.1098; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18«000; (6) U.S. utnity patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02. filed on 3/10«000. whidi daimed the benefit of the filing date of 
U.S. provisionai appfication no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2«4/2000. 
whteh claimed ttie benefit of tiie filing dates of U.S. proviskwtal application no! 
60/121.841, attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 

105 



20 



10 



5 



10 



15 



25 



30 



application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. fUed on 
2J2A/2O0Q. whid, claimed the benefit of tt)e filing date of U.S. provisional ^l no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utUity patent 
appOcatton no. 09^88.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the twnefit of the fifing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utHity patent applteafion no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4«8«000. virtiich claimed the l)eneflt of the fifing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791^. filed on 4/26/1999; (11) U.S. 
provlstonal applteaUon no. 60/146.203. attorney docket no; 25791.25. filed on 
7/29/1999; (12) U.s: provlstonal application no. 60/143,039. attorney docket no. 
25791J». filed on 7/9/ia99; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27. fllMl on 11/1/1999; (14) U.S. provlstonal 
appncation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1099; (15) 
U.S. provisional patent applicatton no. 60/159.033, attorney docket na 26791.37 
filed on 10/12/1999; and (16) U.S. provlstonal patent applteation no. 60/165,228! 
attorney docket no. 25791.39. filed on :li/12/l699, the disctosures of which are 
incorporated herein by reference. In a preferred embodiment, ttie amount of radial 
20 expanston provWed in step 1 05 ranges ftom about 5% to 20%. 

In a prefeired embodiment as illustrated in FIG. 29. In step 2710, at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 
conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment, ttie radial expansion tool 2905 is 
provided substantially as disclosed on one or more of ttie following U.S. Patents: 
5.014.770 and 5.083.608. the disctosures of which are incorporated herein by 
reference. In a pretened embodiment, the amount of radial expansion of ttie 
expandabte tubular member 2805 provtoed in step 2710 ranges up to about 5%. In 
a praliBrred embodiment, the radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140,000 psi. in order to 
optimally plastically defbmi the expandabte tubular mmber 205 to ttie final desired 
geometry. 
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In a preferred en*odlment. the radial expansion provided in jOap 2705 is 
Uml^ to the portion of the expandat){e tubuter member 2805 th^ overlaps the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typfcaly required to radialty expaivi the portion of the expandable tubular member 
2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an altematlve embodiment, the radial expansion In step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing weflbore casing 2810. 
in IMS mamer, a mono-diameter wellbore casing Is optimally provided. 

Thus, the method 2700 provides a 2-step radial expansion process that 
utiiizes: (1) a relatively quickmethod of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
«(panslon. In several iritematiye embodiments, the rnethod 2700 is used to 
repair wellbore casings, pipelines, or structural supports. 

The nriethod 2700 further provides an apparatus and method for cpt4>li^ 
expandable tubular member to a preexisting stnjcture. The expandable taibtdar Is 
inm^ coupled to the preexisting structure by axially displacing an expansion cone 
witWn the mpandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial fbrce to the expandable tubular. The 
apparatus and method have viride application to the fbrmatlbn and repair of weRbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable mrthod Ux fonning and repairing wellbore casings, pipelines, 
and structural supports. In a preferred Implenrwntation, the Initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular memlier is optirhaily achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
stnjdure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting ^cture, anchoring the tubular member to 
the preexisting stnJCture', axially cBspladng the expansion cone relative to the tubular 
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nwmber by pulling the expansion cone through the tubular member, and lubricating 
the biterfaoe between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member tfidudes: injet*ng a lubricating fluid into the trailing edge of the interim 
between the expansion conei and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
preferred embodinwnt, the injecting includes: injecb'ng lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodiment, the injecting includes: 
injecting lubric^ng fluid into the area around the axial midpoint of a firet tapered end 
cf the ^qMHSlon cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the InjeoUng Includes: Injectir^ lubricating fluid into a tapered first end 
and a second end of the expiinsion cone. In a preferred embodiment, the injecting 
bwhides: injecting lubricating fluid into an interior of the expansion cone. In a 
preferred embodiment, tho injecting includes: injecting lubricating fluid, through dn 
outer surfeoe of the expansion cone, In a preferred embodiment, the injecting 
includes: irqecUng the lubrkaiing fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred enrtboGDmrnt, the lubrhating fluid incbides 
drilling rm^. In a prefened embodiment, ihe hibricating fluid furthw- iridudes: 
ToRjTrim III. EP Mudlib, and DrfllN^id; In e preferred embodiment, the lubricating 
fluid includes TorqTrim ill, EP Mudlib. and DriH-N-Sild. In a prefen«d embodiment, 
the Interface between the expansion cone and the tubular member indudes: ooatmg 
the interior surface of the tubular member with a lubricant In a preferred 
embodinrwnt, lubricating the interface between the expansion cone and the tubular 
member includes: coating the interior surface of the tubular member wHh a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubuter member. In a prefened embodiment, the lubricant comprises a metellic 
soapi In a prefiMred embodiment, the' lubricant is setected from the group consisting 
of C-ljJbe-10. (>PH0S-S8-M. and OPHpSf-58-R. in a prefened embodiment, the 
lubricant provides a sliding fridion ooeffictent of tess than about 0.20. in a preferred 
embodiment, the lubricant is chemically bonded to the Interior siirfaoes of the tubular 
members. In a preferred embodiment, the lubricant to mechanically bonded to the 
Interior ewfaces of the tubular mernbers. in a prefened embodbnent, the lubricant is 
adhesNely bonded to the Interior surfeoe of tiie tubular nwmbere. In a preferred 
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embodiment, the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisBicate and polyethylenepolyamlne. 

A method of coupling a tubular member to a preexisttng structure has also 
been described that includes positioning the tubular nrwmber and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axtally displacing the expansion cone relative to the tubular member 
by pulling the expansion cone thtqugh the tubular member. The tubular member 
preferably includes: an annular mwnbeir, including: a wall thickness that varies less 
than about B %, a hoop yield strength that varies less than about 10 %, 
imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansk)ns of up to about 30 %, and no necking of the waHs of the annular member 
for radial expanstons of iq> to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricaGrig fluid into the preexisting 
stnicture. posittoning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axiaHy displacing the expanston cone relative to the tubular member by pulling the 
expanston cone through, the tubular member. In a prefened embodiment, the 
lubricating fluid includes: BAROLliB GOLD-SEAL^ brand drilling mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes posittoning the exparuJable tubular 
member and an expanston cone within the preexisting structure, anchoring the 
expandable tubular nrtember to the preexisting structure, and 
axially displacing the expanston cone relative to the exparidabte tubular member by 
pull^ the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubujar member includes: a first tutnilar member, a 
second tubular member, and a threaded connecticm for coupling the first tubular 
member to the seccmd tubular member. In a preferred embodiment the threaded 
connection includes: one or more sealing membere for sealing the interface between 
the first and second tubular membere. In a preferred embodiment the threaded 
connection comprises a pin and box threaded cbhnedton. In a preferred 
embodiment, the sealing membere are positioned adjacent to an end portion of the 
threaded oonnectton. In a preferred embodiment one of the sealing membere is 
positioned atdjabent to an end pbrlton of the threaded connecHon; and wherein 
ancrther one of the sealing membere is not positioned adjacent to an end portion of 

109 



the threaded conrtection. In a preferrad embodiment a plurality of the sealing 
marrd^ers are petitioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure \\as also been described that includes positioning the expandable tubular 
rnember and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axlaily displacing the expansion oone relative to the expandable tubular nrtember by 
puffing the expmdon oone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one. another by the process 
0^ coating the threaded portions of the tubular numbers with a sealant, coupling the 
threaded portions of the tubular numbers, and curing the sealant In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies. 
themnosetHng sealing conipounds, curable seeling compounds, and sealing 
compounds having polymerizaWe materials. In a preferred embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, imi finally curing the sealant after radially expanding the tubular 
members. In a prefened embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefened embodinr^nt. the sealant is 
resistant to conventional wellbore fluidic materials. In a preferred embodiment, the 
material prop^ties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 «^F. In a preferred embodiment, the method further Includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the tfveaded pcxtions of the tubular numbers with the sealant. In a preferred 
embodiment, the primer includes a curing catalyst In a preferred embodiment the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is appBed to the threaded portion of the other one of the tubular members. 
In a preferred embodinrieht the prirnerindudes a curing catalyrt^ . 

A method of coupling a tubular nrtember to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexsting stnicture. anchoring the tubular merhber to the preexisting 
stnjcture. and axlaily displacing the expansion cone retatlve to the tubular member 
by pulling the expansion cone through the expan(fcible tubular member. In a 
preferred embodiment the tubular member includes: a pair of rings for engaging the 
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preexistfng stnKAire. and a sealing element positioned Iwtween the rings for sealing 
the interface between the tutwlar member and the preexisting stmcture. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Indioles positioning the expandable tubular member and an 
expansion cone wfliin the preexisting staructura. anchoring the expandable tubular 
member to the preexisting structure, and axlally displacing ttie expansion cone 
relative to the expandable tubular member by pulling the expanston cone through 
the expandable tubular membw. In a prefened embodiment, the tubular member 
inductes one or more sldte. In a prefenred onbodinrient, the slots are provided at a 
preexpanded portion of the tubular rrmmber. In a preferred embodiment, the slots 
are provided at a nph-preexpahded porticwi of the tubular member. 

A nnethod of couf^ a tubuter member to a preexisb'ng structure has also 
been described ttiat includes positbning the expandable tubular member and an 
expansion cone within the preextetirig structure, anchoring the expandable tubular 
member to the preexistHig stmcture. and axialiy displacing the expansion cone 
relative to the mpandable tubular member by pulling the expansion cone through 
the expandable tubular nmmber. In a preferred embodiment, the tubular member 
Includes: a first preexpanded portion, an intermediate portion coupled, to the first 
preexpanded portton including a sealing element, and a second preexpanded = 
portion coupled to ttie intermediate portion. 

A mettXKl of coupling a tubular member to a preexisting stiucture has also 
been described ttiat includes positioning the expandable tubular member and an 
expansion cone wittiln the preexisting sbiicture. anchoring ttie expandable tubular 
member to the preexteting stmcture, and axialiy displacing the expanston cone 
relative to the expandable tubular member by pulling ttie expansion cone ttvough 
ttie expar^^le tubular rhember by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, ttie increased axial force is 
provided on a perfexlic basis, In a preferred embodiment, ttie increased axial force 
is provided on a random basis. In a preferred embodiment, ttie ratio of ths 
increased axial force to ttie substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubiular member to a preexisting stmcture has also 
been described that includes posib'dning ttie tubular member and an expansion cone 
wHhin ttie preexbting structure, anchoring ttie tu6ular member to ttie preexisting 
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structure, and axially displacing the expansion cone relative to tt^e expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
in^ng a pressurized fluldic material Into contact with the expansion cone. 
5 A method of coupling a tubular membw to a preexisting structure has also 

been described that bidudes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnicture, axiaily displacing the expansion cone relative to the tubular member by, 
pulling the expansion cone through Ihe expandable tubular member, and injecUng a 

10 curable fluldic sealing material between the tubular merhber and the preexisting 
structure prior to axiaBy displacing the expansion cone. 

A method of cbupSng a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular mentber to ttie preexisting 

15 structure by iricreasing ttie size of ttie expansion bone, and axially displacing the 
expansion cone relative to ttw tubular member by pulling the expansion cone 
ttirough the tubular member. 

A rfiettK)d of coupling a tubular rroniber to a piwxisting structure has^ 8^ 
been described tiuit Includes positioning Vne tubular member ^ an expansion coiie 

20 wittiin the preexisting strurture. anchoring ttie tubular member to ttie preexistbig 
stnjcture by heating a portion of ttie tubuter member, and axially displacing ttie 
expansion cone relative to ttie tubular member by pulling ttie expansion cone 
ttirough ttie tubular member. 

A mettiod of coupling an expandable tubular member to a preexisting 

25 . structure has also been described ttiat includes positioning ttie expandable tubular 
member, an expansion cone, and an anchoring device wittiin ttie preexisting 
stnicture, positioning ttie anchoring device above ttie expansion cone, arwhoring ttie 
expandable tid)uiar merhber to ttie preeidsting stnicture using ttie anchoring device, 
and axialiy displacing ttie expai»ion cone. 

30 A mettiod of coupling an expandable tubular member to a preexisting 

structure has also been described, ttiat todudes positioning ttie tubujar member and 
an expansion cone wittiin the preexisting structure, explosively anchoring ttie tubular 
member to ttie preexisting structure, and axially displacing the expansion cone 
relative to ttie tubular menit)er. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that Includes fbdng the jK)sitton of an expansion cone within the 
preexisting structure, driving the expandable tubular mennber onto the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tuNilar nnenober. In a preferred embodiment, the 
first and second directions are difTerent 

A method of coupling an expandable tubular member to a preexisting 
structure hs» also been described that includes placing the expandable tubular an 
expanston cone, and a resilient anchor within the preexisting staicture, releasing the 
resilient anchor, and axially displacing the expansion cone within me expandable 
tubular member. 

A rhethod of coupOng an expandable tubular member to a preexisting 
stnjdure has also been described that includes placing the expandable tubular 
member, an expanston cone, and an anchor irito the preexisting structure, anchoring 
the expandable tubular tmrnber to the preexisting structure by: pivoting one or more 
engagement elements, and axiajly dtopladng the expanston cone. In a prefenred. 
ofnbodiment, pivoting the engagement elements includes: actuating the 
engagenient elements. In a preferred embodiment, pivoting the engagenrant 
elements includes: placing a quantity of a fiuidic nriat^al onto the. engagenrient 
elements. In a preferred embodiment pivoting the engagenient elements Includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular niember to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone Into the preexisting structure, placing a quantity of 
a fiuidic material onto the expandable tubular rnember to anchor the expandatrfe 
tubular member to the preexisting structure, and axially displacing the expanston 
cone. In a preferred embodiment, the fiuidic rhaterial comprises a barite plug. In a 
prefiBrred emt)odinrient, the fiuidic material dcmprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
structure has ateo been described that includes positioning the expandable tubular 
member and an expansion cone into the preexteting structure, anchoring the 
expandable tubular rnember to the preexteting structure by ir^ecting a quantity of a 
hardenable fiuidic material into the preexisting structure, at least partially curing the 
harderiable fluidto sealing material, and 
axiaBy displacing the expanston cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stnidure. and applying an 
axial force to the expandable tubular member in a downwaid direction. 

A method of coupling an expandable tubular member to a preexteting 
stnjcture has also been described that IndudjBs placing the expandable tubular 
member and an expansion cone within the preexisting stnidure. injecUng a quantity 
of a first fluldic material haying a first density into the region of the preexisting 
stnjcture outside of the expandable tubular member, and irijecting a quar>tity of a 
second fluldic material having a second density Into a portion of the expandable 
tubular memlwr below the expansion cane, in a preferred embodiment, the second 
densify is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnidure has also been described that includes placing the expandable tubular 
member and an wcpansldn cone into the preexisting structure, anchoring the 
expandable taibular member to the preexisting stmdure, appiyihg an aXtail fbroe to 
the expansion cone, and pressurizing an interior portion of the expandatrfe tubular 
menriber below the expansion bone. 

A method of ooup^ng an «(pandable tubular member to a preexteting 
stnidure has also been described tttat indudes pladng the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubidar member. 

An app»atus for coupling a tubular member to a preeidsting structure has 
also been described that indudes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preexistir^ 
strodure, and an expansion cone movably coupled to the expandable tubular 
nwmber and adapted to radially expand the expandable tubular member, induding: 
a housing induding a tapered first end and a second end, one or more grooves 
formed in the outer surface of the tapered first end, and one or nwre axial flow 
passages fluididy coupled to the grooves. In a prefened embodiment, the grooves 
bidude drcuinferential grooves. In a preferred embodiment, the grooves indixie 
spiral grooves. In a prefened embodiment, the grooves are coricentrated around 
the axial midpoint of the tapermi portion of tt» housing. In a prsfened embodiment, 
the axial flow passages indude eixial grooves. In a prefened embodiment, the axial 
grooves are spaced apart by at least about a inches In the droumferential direbticKi. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodlnwit, the axial grooves extend from 
the second end of the body to the grooves. In a prefenied ernbodlment, the axial 
grooves extend from the tapered first end the body to the second end of the body. 
In a preferred embodfrnent, the axial flow passages are positioned v^in the 
hoi«ing of the expar^ion cone. In a preferred erhbodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend frrni the tapered first end of the body 
to the second end of the body. In a prsfened embodiment, the axial ftow passages 
extend from the second end of the body to the igrooves. In a preferred embodiment, 
one or ttwe of the flow passages include Inserts having risstricted flow passages. In 
a preferred embodiment, one or mom of the axial flow passages indude filters. In a 
prefenred embodiment, the cross sectional area of the. grooves Is greater ttian the 
cross sectional area of the axial flow passages. In a preferred embodiment the 
cross-secBonal area of the grooves ranges from about 2X10^ in^ to 5X10"^ in^. In a 
prefenred embodiment, the cross-s^onal area of the axial flow passages ranges 
from abbut 2X10^ In^ to 5X1(H in^. In a preferred embodiment, the angle of attack 
of the first tapered end (rf the bojdiy ranges ifinoni about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angte of atteck of the first tapered end. In a prefened embodiment, the grooves 
inducte: a flow channel haying a firet radius of curvature, a first shouUer positioned 
on one skJe of the flow channel having a second radius of curvature, and a second 
shoulder positioned on ttie omer side of the flow channel having a third radius of 
cun/ature. In a pref^red embodiment, the first, second and ttiird radii of curvature 
are substantially equal. In a preferred embodiment, the axial fiow pass^es indude: 
a flow channel having a first radius of curvature, a first shpukler positioned on one 
of the flow channel havir^ a second radius of cun/atore, and a second shoulder . 
positioned on the other side (rf ttie flow channel having a ttilrd radius of onvature. 
In a preferred embodiment this first second and third riadil of curvature are 
substantially equal. In a prefenped embodiment the second radto of curvatore Is 
greater ttuin ttie tiriird radius of cun/ature. 

All apparatos for coupHng an expandsA>le tubuiiar member to a preexisting 
stoucture has also been descrtoed that includes an expandable tutkilar member, an 
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anchoring device adapted to couple the expandable tubular member to the 

preexisting stnidure. and an expansion cone movaWy coupled to the expandable 

tubular member and adapted to radially expand the expandable tubular member. In 

a preferred embodiment, the expandable tubular member includes: an annular 

5 member, having: a waU thickness that varies less than about 8 %. a hoop yield 

Strang that varies less than about 10 %; imperfections of less than about 8 % of 

the waN thicicness, no feilure for riadiai expansions of up to about 30 %. and no 

neckirig of the waBs of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been ddscribisd that includes an expandable tubular member, an 
anchoring devtee ^adaptod to comple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandabfe 

tubular member and adapted to radWIy expand the expandable tubular member. In 
15 a preferred embodiment, the expandabfe tubular rneihber includes: a first tubular 
member, a second tubular member, and a threaded connection for ooupHng the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connection includes: one or more seaKng membere for seaflng the 
interface between tt)e first and second tubufer membeis. In a preferred . 
20 embodiment, the threaded connection comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing membere is not positioned adjdcent to 
25 an and portion of the threaded connection. In a prefened embodiment, the plurality 
of the sealing membere are positioned adjacent to an end portion;of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that IndudW an expandabfe tubular member, an 
30 anchoring device adapted to coupte the expandabfe tubular member to the 
preexisting structure, and an expansion cone mbvaUy coupted to the expandabfe 
tubuter member and adapted to radially expand the expandable tubufer member. In 
a preferred embodiment, the expandabfe tubular member includes: a layer of a 
lubricant coupfed to the interior, surfeoe of the tubular ihember. In a preferred 
35 embodiment, the lubricant cortiprises a metallic soap. In a preferred embodiment. 
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the lubricant Is selected from the group consisting of C-Lube^lO. C-PHOS-58-M. and 
C.PHOS-58-R. In a preferred embodfrnent. the. lubricant provides a sliding friction 
coefRdenl of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the Interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a prefened embodiment, the lubricant is 
adhesively bonded to the interior surfiace of the expandable tubular member. In a 
preferred embodiment, the lubricant Includes epoxy, molybdenum disulfide, 
graphite, aluminum, oop|»r, alumisBcate and polyethylenepolyamlne. 

An apparatus .for coupling an expandable tubular member to a preexisting 
structure has also been dractfbed that includes an expandable tubular member, an 
anchoring device adapted to . couple the expandable tubular member to the 
preexisting structure, ar^ an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular meinber. In 
15 a prelisned einbodiment, the expandable tubular member Includes: a pair of tubular 
ritembere having threaded portions coupled to one another, and a quantity of a 
seabnt vwthin the threaded portions of tte tubular membere. m a preferred 
embodiment, the sealaht is selected fronr» the group conslsUng of epoxies'. 
themnosetting sealing compounds, curable sealing compounds, and sealing 
20 compounds having polymerizable materials. In a prefenred embodiment, the sealant 
Includes an initial cure <^ and a final cure cycle. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment the material properties of the sealant are substantially stable 
25 fbr temperatures ranging from about 0 to 450 -F. Ih a preferred embodiment, the 
threaded portions of the tubular members indude a primer fbr improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 
30 anchoring deyloe adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubuWmern^ In 
a prefisrred embodiment, the expandable tubular member iniciudes: a pair of tings for 
engaging the preexisting strudutB. and a sealing elemeht positioned between the 
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rings for sealing the interface between the tutiular member and the preexisting 
stnjcture. 

An apparatus for coupnng an expandable tubular member to a preexisting 
strudure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisUng strudure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 
10 the expandable tubular member, in a preferred embodiment, the slots are provided 
at a non-preexpevided portion (rf the tubular member. 

An apparatus for coupling an expandable tubular rnember to a preexisting 
shudure has ateo been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
15 • preexisting stnidure. and an e]9)ansion cone movably couplqd to the expandable 
tubular member and Adapted to radteliy expand the expandable tubular member, in 
a prefisnBd embodiment, the expandable tubular member indudes: a first 
preexpanded portion, an irttermedlato portion coiq)led to the first preexpanded 
portion induding a seaffng elenient, and a second preexpanded portion coupled to 
tfie intennediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stmdure, an expansnn cone movably couple to the expandable tubular 
member and adapted to radiaity expand the expandable tubular .mentfwr, and a 
vatveabie fluid passage coupled to the andioring device. 

An apparatus for coupling an expiandabie tubular member to a preexistihg 
strudure has also been described that indudes a first support member, a second 
support member coupled to ttie ffrst support member, an expansion cone coupled to 
the first support nwmber, an expandable tubular rnember coupled to the expansion 
cope, and an anchoring device coupled to the second support member adapted to 
cwjple the expandable tubular member to the preexisting ^ructure. In a preferred 
embodiment, the anchoring device positioned above the expanston cone. In a 
pretened embodiment, the outside diameter of the expansion cone is greater ttran 
the inside diameter of the expandable tubular member. In a preferred embodiment. 
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the outside diameter of the expansion cone is appioxnnatety equal to the outside 
diameter of the expandable tubular menrit)er. 

An apparatus for coupling an expandable tubular member to a preexisting, 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structuie. 

An apparatus for coupling an expandable tubular member to a preexteting 
strndure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
mcNnber coupled to the ocpansion cone. 

An apparatus for coupling an expandal>le tubular member to a preexisting 
stiuclurie has also been described that jnciudes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion oone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member Includes a slotted end 
porVbn. 

An apparatus for coupling an expandable tubular to a preexisting stnjcture 
has also been described that includes a support member, an expansion cone 
coupled to the support mender, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
Inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupted to the expandable expansion cone, and a resilient anchor coupled to the 
expandabto tubular member. In a pretened embodiment, the resilient anchor 
Includes a resilient scroU. In a pr^erred endxxiiment. the resHlent anchor includes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a prefened 
embodfrnent. the resilient anchor Is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or mors resilient panels coupled to the:e)^ndabie 
tubular body, and a release member releasably coupled to the resOlent panels 
adapted to controllably release the resilient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
sbucture has also been described that Includes a support memtwr, 
an expansion cone coupled to the support member, an expandable hjbular member 
coupled to the expandable expansion cone, and an anchor coupled to Bw 
expandable tubular mertiber. Including: one or more spikes pivotally coupled to the 
expandable tubular member for engaging the preexisting structure. In a preferred 
embodiment, the apparatus further Includes one or more corresponding actuators 
. for pivoting the spikes. 

An apparatus for coupling an ej^andable tubular member to a preexisting 
sbucture has also been desoibed that includes a support member, 
an expansion cono. coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable, tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. . In a prsfbired embodiment, the apparatus 
further bidudes one or more oorrespondinig actuators for pivotfrig the pel^ baskets. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member; an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expanston cone, including: a slotted portion, provided at one end of ttte expandable 
tubular member. 

An apparatus fa- coupfing an expandable tubular member to a preexisting 
stmcture has also been described that includes a support nrwmber. an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the suppwt member and an end portion of the expandable tobular 
member, and a mass coupled to the mkI portton of the expandable tobular member. 
In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tobular member. 

An apparatus for coufillng an expandable tobular member to a preexisting 
structure has also been described that indodes a support member including a fluid 
passage, an expanston cone ooupjed to the support member, an expandable tobular 
member coupled to the expan^on cone, a sDp joint coupled to the expanston cone, 
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an end plate coupled to the slip joint, a fluid chamt)er coupled to the fluid passage, 
the fluid chanit)er defined by the interior portion of the expandable tubular member 
betM^een the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described^ 0iat includes posittoning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expanston cone, removing the 
expansion cone, and applying direqt radial pressure to the first tubular member In a 
preferred emtxxiiment, axially displacing the expansion cone includes pressurizing 
at least a portiotn of fciterior of the tubular member. In a prefened embodiment, 
axially displacing the expansion cone includes: injecting a fliiidlc material into the 
tubidar member. In a preferrBd embodiment, axiatiy displacing the expansion cone 
Includes: applying a tensile force to the expansion cone, in a preferred 
embodiment, axially displacing the expansion cone incluc^: displacing the 
expansion cone into the tubular member In a preferred embodiment! axially 
displacing the expansion cone includes: displacing the expansion cone oiit of ttie 
tubular member. In a preferiBd embodiment, axially dlspladhg the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferrBd 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubuter member by up to about 5%. In a preferred embodiment, 
applying direct radial pressure to the tubular n^ember IncliKies applying a radial 
force at discrete locations. In a preferred en^)odiment, the preexisting structura 
Includes a welBt>dre casing. In a preferred embodiment, the preexisting structure 
includes a pij3eline. In a preferred embodiment, the preexisting structure includes a 
structuraUupport 

An apparatus also has been described that includes* a tubular member 
coupled to a preexisting structure. The tubular mernber Is coupled to the preexisting 
structure by the process of: positiohing the tubular member and an expansion cone, 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
prefenred embodiment, axialiy depladng the expansion done Includes: pnsssurizing 
at least a portion of the interior of the taJbular ntember. In a preferred embodiment, 
axially dtepladng the expansion cone includes: injectii^ a fluidic material into the 
tubular memtier. la a preferred embodiment, axially disptedng the expansion cone 
Includes: applying a tensile force to the expansion cone. In a rmferrad 
embodiment, axially displacing the expansion oone includes: displacing the 
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expansion cone Into the tubular member, in a preferred embodiment, axially -\ 
disfriadng the expansion cone Includes: displacing ttie expareion oone but of the 
tubular meirt>er. In a prrferred embodiment, axlally displacing the expansion cone -i 
radially expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying diiect 
radiar pressure to the tubular member includes applying a radial force at discrete 
localions. In a preferred embodiment, the preexisting stnjcture Includes a wellbore 1 
casing. In a prBferred embodiment, ttw preexisting structure Includes a pipeline. In 

10 a. preferred embodiment, the preexisting stnjcturelndudes a structural ~! 
Although this detailed description has shoWn and described niustrative 
embodlmems of the Invention, this; description contemplates a wide range of "1 
modifications, changes, and substitutidns. In some instances, one may employ 
some features of the present Invention without a corresponding use of the other "1 

15 tisatures. AcobnUngly, It Is appropriate that readers should construe the appended . 

claims broadly, and In a manner consistent wHh the scope of the. invention. "1 
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fiuysss 

1. An apparatus, comprising: 

a tubular nrrember coupled to a preexisting struck 
wherein the tubular nnember is coupled to the preexisting stnicture by the 
process o^ 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

, axiallydispiadng the expandon cone; 

removing the expansion cone; and ' 
applying direct radial pressure to the tubidar member. 

2. The apparatus of daim 1, wherein axialiy displacing the expansion cone 
faDckides: 

pressurizing at least a portion of the interior of the tubular member. 

3. ThQ apparatus erf daim 1 , wherein axialiy displadng the expansion cone 
mdudes: 

injecting a fiuidic material into the tubular member. 

4. The apparatus of daim 1, wherefn axialiy displadng the expansion cone 
indudes: 

applying a tisnsile force to the expansion ccMie. . 

5. The apparatus of daim 1 , wherein axialiy displadng the expansion cone 
indudes: . 

displadng the expansion cone into the tubular member 

6. The apparatus of daim 1 , wherein axialiy displadng the expansion oone 
indudes: 

displadng the expansion cone out of the tubular member. 

7. Tt» apparatus of dafrn l.whe^inajdally displadng the expansi^ 
radiaHy expands the tubular mendbter by 10% to 20%. 
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8. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular member radially expands the tubular member by up to 5%. 

9. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular member includes am)lying a radial force at discrete locations. 

10. The apparatus of daim 1 . wherein the preexisting stnicture Jndudes. a 
wellbore casing. 

11. The af^ratus of daim 1, vt^rein the preexisting structure Indudes a 
pipdine. 

12. The apparatus of dabn 1 . wherein the pree)d8ting structure indudes a 
structural support. 
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1 . A method of coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone withiri the preexisting 
5. structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular niemben an^ 

lubricating the interface between the expansion oone and the tubular 
10 member. 

2. The method of daim i, wherein lubricating the interface between the 
expanston oone and the tubular rnerr^r includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion oone and the tubular rnenriber. 

3. The method of daim 2, wherein the lubricating fluid has a viscositjr ranging 
from about 1 to 10,000 oentipoise. 

20 4. The mettkxi of daim 2, wherein the Injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the ir^eding includes: 

Injecting iubricatihg fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion oone. 

6. The method of daim 2. wherein the irijeding indudes: 
Injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the ifijecting indudes: 

injecting lubricating fluid into a tapered first eixj and a second end of the 
expansion cone. 

8. The method of daim 2. wherein the ir^ecting indudes: 
35 injecting lubricating fluid Into an interior of the expansion oone. 
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9. The method of daim 2, wherein the Injeding indudes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. T^enriethod of daim 2. wherein the injecting indudes: 

Injecting the tubricating fluid into a pluraltty of discrete locations along the 
trailing edge portion. 

11. The nielhod of dalin 2^ wherein the.lubrica^ 
10 drilling mud. 

1Z The method of daim 2. wherein tt)e lubricating fluid further indudes: 
TorqTrim III; . 
EPMudlib;and 
15 DriilN-Slid. 

13. The niethodc^ daim 2. wherein the lubrteating fluid dompri 
TorqTrim III; 

EPMudlib:and 
20 Drilir^Slld. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: ' 

coating the interior surface of the tubular member with a lubricant 

25 

15. The method of daim 1 , wherein iMMcating the interface between the 
expansion cone and the tubular member indudes: 

coa!Hng the interior surfE»e of the tubular niember wtt^ 
lubricant; and 

30 applying a second part of the iubricantio the interior sur^ of the tubular 

member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14. wherein the lubricant is selected from tfie group 
consisting of OLube-10, C-PHOS-5a-M, and C-PH0S-5B-R. 

18. The method of daim 14, wherein the lubricant provides a sliding friction 
ooefRdent of less than about 0.20. 

19. TTie method of daim 14. wherein the lubricant Is chemically bonjded to the 
Interior surfaces of the tubular members. 

20. The method of daim 14. wherein the tubrlcaht is mechanically bonded to the 
interior si^ces of the tubular members. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interk)r surface of the tubular members. 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, alunrAium, copper, alunteilicate and poiyethylenepolyarTrihe. 

23. A method of coupling a tubular mmiber to a preexisting structure, 
comprising: 

positioning the tubular menrtf>er and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the tubular menriber by 
pulling the expansion cone through tte tubular member, 

wherein the tubular member includes: 

an annular member, induding: 

a wall thickriess that varies less than about 8 %; 

a hoop yield strer^ that varies less than about 10 %; 

imperfections of less than about.8 % of the wall thickness; 

no faflure for radial expanstons of up to about 30 %; and 

no necking of this wails of the annular member for redial expansions of up to 
about25%. 
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24. A method of coupling a tubuldr member to a preexisting structure. 

conrprising: 

injecting a lubricating flimJ into the preexisting structure; 

posiapnlng the tubular member and an expansion cone within the preexisting 
5, structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulibig the expansion cone through the tubular member. 

25. The nwthodcrfdalm 24. ¥i*iereln the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

26. A method of oouplir^ an expandable tubular member to a preexisting 
structure, oonrqirising: 

poslttoning the isxpandable tubular niember and an e)^nslon cone wttWn 
.the preexisting siructirB; 

' anchoring the expandable tubular member to the preexlslbig structure; and 
axially displacing the expansion cone relative to the expandable tubular 
men*er by pulling the «(pansion cone tlwough the expandaMe tubular memben 
wherein the expandable tubular member includes: 
a first tubular member, 
a second tubular member; and 

a threaded connection fw coupling the ffrst tubuter member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the ihterfabe between the first and 
second tubular meimbers.. 

27. The method of daim 26. wherein the threaded connection comprises a pin 
and bm threaded cormectlon. 

28. Th^fP^ttwi of claim 26, wrhereln the seaqng members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method (rf daim 26. wherein one of the sealing members positioned 
adjwent to an end portion of the ttveaded connection: and wherein another, one <rf 
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the sealing members Is not positioned adiaoent to an end portion of the threaded 
connection. 



30. The method of daim 26, wherein a plurality of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular nr)emt>er to a preexisting 
structure, comprising: 

. positioning the expandable tubular rnember and an expanskm cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axteilly displacing the expansion cone relative to tto expandable tubular 
member by puIBng the expansion cone through the expandable tubular member; 
wherein the expandable tubular member indiKles a plurality of tubular 
15. members having threaded portldns that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

20 32. The method df daim 31 , wherein the sealant Is sheeted from the group 
consisting of epoxies, thennosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

. / 

33. The method crfdaim 31. further Induding: 

25 initially curing the sealant pricx to radially expanding the tubular ni^ 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31, wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure* 

35. The method cS daim 31 . wherein the sealant is resisUmt to conventional 
wellbore fluidic materials. 
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36. The method of dalm 31 . wherein the material properttes of the sealant are 
sutKt^ntially stable for temperatures ranging from about 0 to.450 ^F. 

37. The method of dalm 31 , further Including: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular members with the sealant. 

38. The method of d^im 37, wherein the primer indudes a curing catalyst 

39. The method of dajm a7. wherelh the primer Is applied to the threaded portiori 
<rf one of ttte tubular members and the sealant is applied to the threaded portion of 
the other one of the tubUlarnDembers. 

40. The nr»thod of dalm 37, wherein the primer indudes a curing catalyst 

41 A method of coupling a tubular member to a preexisting structure, 
OOTfiprising: 

positioning the tubular menriber and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axialiy displadng the expansion cone relative to the tubular member by 

pulling the expansion pone through the expandable tubular mmber, 
wherein the tubular member indudes: 
a pair of rings for engagirrg the preexisting stnjcture; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

posittoning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member induces one or nrKxa slots. 
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43. Themethodof daim42. whefBintheslotsareprovkiedatapree^^ 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at aw 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
oom^msing: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axialiy displadng the expansim cone relative to the expandable ti^^ 
member by pulling the e)qpansion cone thnxigh the expandable tubular member. 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intenmediate portion coupled to the first preexpanded portion induding a 
seeOng element; arkJ 

a second preexpanded portion coupled to the intemiediate portion. 

46. A method of coupling a tubular mmiber to a preexbting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisttng structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular, member by 
applying an axial force to the expansion cone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased axial force Is provided on a 
periodic basis. 
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48. The method of daim 46, wherein the increased axial force is provided on a 
rantkm basis. 

49. The nriethod of cteini 46, vvherein the ratk) of the iricrea^ 
5 8ut>8tantiaDy constant axbl force ranges from atxnit 5 to 40 %. 

51 . A method of coupling a tut>ular mernt)er to a preexisting struc^re, 
oonriprising: 

positioning the tul)ular memt)er arM an expansion cone within the preexisting 
10 stnidure; 

anchoring the tubular mmnber to the preexisting stmcture; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pujiing the expamlon cone through the expandable tubular 

memt>er. 



15 



52. The method of dalm 51 , wherein pushing the expansion cone includes: 
injecting a pressurized fluidiq material into contact with the expansion cone. 



53. A method of coupling a tul>ular menttMr to a piemistiiig structure, 
20 oonrprisihg: 

positioning the tubular member and an expansion corie within the preexisting 
structure; 

anchoring the tut)ular member to the prMxisting structure; 
axialiy displadng the expanston cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

injecting a curable flutdic sealing material between the tubular member arid 
the preexisting structure prior to a)daUy displacing the expansion cone. 

54. A nfiethod of coupling a tubular member to a preexisting structure* 
30 comprising: 

positksning the tubular mtmber and an e)q>anston cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting s^ctun^ by increasi^ 
size of the expansbn cone; and 
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axially displacing the expansion ocme relative to the tubular member by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure. 
5 comprising: 

positioning the tubular nr^ber and ah expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubuteff member; and 
10 axiaily displacing the expansion cone relative to the tubular member by 

puHlTHj the expanstei cone through the tubular nrienriber. 

56. A method of coupling an expandable tubular member to a preexisting. . 
structure, comprising: 

15 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion conei 
anchoririg the expandable tubular member to the preexisting structure using 
the anchcxing device; and 
20 axiaUy displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
25 stmcture; 

explosively anchoring the tubular member to the preexisting structure; and 
axiaily displadng the expansiori cone relative to this tubular memte^^ 

58. A method of coupling an expandable tubular to a preexisting structure, 
30. OGtfnprising: 

fixing the position of ^n expansion oone virttNn the preexisting structure; 
driving the expandable tubular memt>er onto the expansion cone in a first 
direction; and 

axially (Ssptadng the expansion oone in a second direction relaUve to the 
35 expandable tutHilar member, 
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wherein the first and second directions are different 

59. A method of coupling an expandabie tubular men4>er to a preexisting 
^njcture. comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting structure; 

releasing the resilient anchon and 

axlaliy displacing the expansion cone within the expandable tubular member. 

60. A method of coupling art expandable tubular member to a preexisting 
stricture, comprising: 

friadng the expandable tubular member, an expansion cone, and an anchor 
into the preexisting stnjcture; 

anchorinig the expandable tubular member to the preexisling stnjcture by: 
pivoting one or more engagement elentents; iand 
axlallydispiadng the expansion cone. 

61. The method of cNm 60. wherein pivoting the engagement elements 

includes: 

actuating the engagement elements. 

62. The method of daim 60. wherein pwoting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein jiiyoting the engagement elements 
Indudes: 

displadng the expandable tubular m«nber. 

64. A ntethod of ooui^ing an expandaUa tubular member to a preexisting 
stnjcture, comprising: 

pladng the expandable tubular membier and an expansion cone into the 
preexisting stmcture; 

pladng a quahtit/ cf a fluidic material onto the expandable tiri)uter member to 
anchor the fundable tubular member to the preexisting structure; and 
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axially displadng the expansion cone. 

65. The method of dainf) 64. wherein the fluidic material comprises a t>arite plug. 

66. The method of claim 64. wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubulai^ member and an expansion cone into the 
preexisting structure: 

artchorirtg the expandable tubular member to the preexisting structure by 
irijecling a quantify of a hardenaMe fluidic nfmterial into the preexisting structure; 

at toast partially curing the hardenable fluidic sealing material; and 

axially displacing the expansion cone, 

68. A method of coupling an expandable tubular menrd)er to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an isodai force to the expandable tut»ular member iri a downward 
direction. 

69. A method of coupling an expandable tubular niember to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a fir^t fluidic material haying a first density Into the 
region of the preexisting stmcture outside of the expandable tubular member, and 

Irijeding a quantity of a second fluidic material having a second density into a 
portton of the expandable tubular member below the exparision ome; 

wherein the second density Is greater than the first density. . 

70. A method of coupling an expandable tubular men^r to a preexisting 
structure, oorr^rising: 
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pladr^ the expahcteibie tubular member and an expansion cone 
preexteting structure; 

anchoring the expandable tubular menber to the preexisting structure; 
applying an axial force to the expansion cone; and 
pressurizing an Interior portion of the expandable tubular member beiOM^ the 
expansion cone. 

71 . A melhod of coupling an expandable tubular merrdter to a preexisting 
structure, comprising: 

placing the expandable tubular meniber and an expansion cone into the 
pr^dsting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupGng a tutMiiar member to ia preexisting structiro, 
comprising: 

an expandable tubular mend>en 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular niember arKl 
adapted to radially expand the expandable tubular member, Including: 
a housing including a tapered first end and a second end; 
one or n(K>re grooves fonped in the outer surface of the tapered first end; and 
one or more a)Qal flew passages fluididy coupled to the grooves. 

73. The apparatus of daim 72. wherein the grooves comprise drcumferential 
grooves. 

74. The apparatus of dainrt 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portiori of the housing. 

76. The apparatus of daim 72, wherein the alxial flow passage comprise axi^ 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 iriches in the drcumferentiai directioT). 

78. The apparatus of claim 76. wher^ the axial grooves exterld from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, whermn the axial grooves extend 
second end of the body to the grooves. 

10 80. The apparatus of daim 76. wherein the axial grooves extend from the 
tapered first end of the body to the second erid of the body. 

81 . The apparatus of daim 72, virherein the 9xiai flow p^sages are positioned 
within the housir^ of the e^qpansion pone. 

15 

82. The apparatus ofdaim 81, wherein the axial flow passages extend fr^ 
tapered first end qS the body to the grooves. 

83. The apparatus of daim 81, wherein the axial flow passages extend fro^ 
20 tapered first erid of the body to the second end of the body. 

84. The apparatijs of daim 83, wherein the axial flow passages extend from the 
second end of tt^ body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial ftpw passages 
indude filters. 

30 % 

87. The iapparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the ^ross sedidnai area cX the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10^ in^ to 5X10^ in'. 
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891 The apparatus of daim 72, wterein the cross-sectional area of the axial fkm 
passages ranges from alwut 2X1(r* in^ to 5X1(r^ In^ 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91. The apparatus of daim 72, wherein the grooves are concentrated In a trailing 
edge portion of the taperad first end> 

10 

92. The apparatus of daim 72, wherein the ar^le of hdihation of the axial flow 
passages relative to the longitudinal axis of the expansion oone is greater than the 
angle of attack cf the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 
* a flow dianriel having a first radius of curvature; 
a first shwider positioned on one side of the flow dmnnel having a second 
radius.of curvature; and 

a second shouMer positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daini 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages indude: 

a fiow chanriel haying a first radius of curvature; 

a flret shoulder positkmed on one side of the flow channel having a second 
radius of curvature; and 

a second shouMer positioned on the other skle of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, whjdndih the flrst, second and thinj radii of 
cun^ture are substantialiy equal. 
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97. The apparatus of claim 95, wherein me second radius of curvature is.greater 
than the third radius of curvature. 

98. An api»ratus for coupling an expandable tubular nternber to a preexist 
5 structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; arid 

an expanston cone movably coupled to the exparKiat)le tubular ni^^ 
10 adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
an annular monber, having: 
a wall thickness that varies less than aibout 8 %; 
a hoop yield strength that varies less than about 10%; . 
15 imperfectiorisoflesstharijabout8%ofthewallthi(Bkne» 
no failure for radial expansions of up to about 30 %; and 
ilo necking of the waOs of the annular member for radial expansions of up to 
about25%. 

20 99. An apparatus for axjpling an expandable tubular niember to a preexisting 
structure, comprising: 
r- an expandable tubular member; 

an anchoring devk:e adapted to couple the expandable tubular member to 
^ the preexisting structure; and 

25 an e)q)ansion cone movably coupled to the expandable tubular member and 

^ adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 
a first tubular member 
a second tubular memtier; and 
30 a threaded o^nnecttonfcx^couplbig the first tubular rnenA)^ 

r tubular member, the threaded oonnectton including: 

one or more sealing mmiibers for sealing the tnterface between the first and 
P second tubular members* 
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100. The apparatus of daim 99. wherein the threaded oonnecHon comprises a 
pin and box threaded conrtection. 

101. The apparatus of dalm wherein the sealing members are positioned 
adjacent to an end portion of the threc^ connectiorv 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memi)ere is not positior»d adjacent to an end portion of the threaded 
connection. 

103. The apparetus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expendable tubular member to a preexisting 
structure, comprising: 

an !»q)andabie tubitar rneihbw; 

an anchoring device adapted to couple the expandable tiibulai; rnember to 
the preexisting stnjcture; and 

an expansion cone movaWy coupled to the expandable tubular member and 
adapted to radialty expand the expandable bJbular memben 
wherein the expandable tubular member indudes: 

a layer (rf a lubricarit coupled to the Interior surfece of the tubular member. 

105. The apparetus <rf daim 104. wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104. wherebi the lubricant is setected from the group 
consisting of C-laibe-IO, C-PHOS-58-M. and C-PHOS-58-R. 

107. The apparatus of daim 104. wttereln the lubricant provides a sliding friction 
coefficient of less than about 0.20. 1 

108. The apparatus of daim 104. wherein the lubricant is diemically bonded to 
the interior surfiaca of the expandable tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanicaily bonded to 
the Interior surface of the expandable tutMJlar niernber. 

110. The apparatus of daim 104. wherein the lubricant Is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant Indudesepoxy. 
molybdenum disulfide, graphite, aluminum, copper, alumisOicate and 
polyiBthylenepolyamine. 

10 

112. An Bf^ratt^ for coupling an expandable tubular menrib^ 
structure, omprising: 

an expandaUe tubular member; 

an anchoring device adapted to couple the expandable tubular mertiber to 

19 the preexbtingi structure; and 

ari expansion com movably coupled to the expanctable tubular rmmber and 
adapted to radially expand the expandable tubular mend)er; 
wherein the expandable tubular member Indudes: 
a pair of tubular members having threaded portioris coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 13. The apparatus of daim 112, wherein the sealant e selected from the group 
consisting of epoxles, therrnosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

1 14. The apparatus of daim 1 12, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus ofdaim 112, wherein the sealant can be stretched u^ , 
about 30 to 40 percent without failure. 

116. The apparatus of daim 1 12, wherein the sealarit is resistant to conventional 
wellbore fluidic materials. 

35 
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1 17. The apparatus of daim 112, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 

1 1 8. The apparatus of daim 112, wherein the threaded portions of the tubular 

5 members Indude a primer for Improving the adhesim of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expand^ie tubular rmmber to 
the preexteting structure; and 

an expanskxfi ccme n%}vably coupled to the expandable tubular mennber and 
adapted to radially expand the expandable tubular member; . 
15 wherein the expandable tubular member indudes: a pair of rings for ' 

engaging the preexisting structure; and 

a sea&ig element positioned between the rings for seaBng the Interfece 
between the tubular rhefmber and the preexisting stmcture. 

20 120. An apparatus fcxr coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
.25 an expansion cone movat)ly coupled to the expandable tubular member and 

adapted to radially expand ttie expandable tubular member. 

wherein the expandable tubular member indudes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots aria provided at a non- 
preexpanded portion of the tubular member. 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple ttvs expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to ratf^lly expand the expandabrle tubular member, 

wherein the expandable tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first (XfBexpanded 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an mdibring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone nK)vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memb«i and ^ 

a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisir^: 

a first support member; 

a second support member pdupled to the first support member; 
an expansion cone coupled to the first support memben 
an expandable tubular rnember coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubutar mernber to the preexisting structure; 

wherein the anchoring device is positioned above the expar^on cone. 

126. The apparatus of daim 1^. wherein the outside dianrater of the expanisipn 
cone is greater than the inside diameter of the expandable tubular member. 
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1 27. The apparatus of daim 125. wherein the outsWe diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member 

1 28. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support menfU)er coupled to the first support member 
an expansion cone coupled to the first support member 
an expandable tubular member coupled to the expansion cone; and 
an exptosivQ andioring de\rice coupled to the' second support member 
adapted to ooiiple the expandable tubular nrtember to the preexteting structure. 

129. An apparatus for coupiir^ an expandable tubular member to a preexisting 
structure, comprising: 

a support merpben 

an expandable expansion cone coupled to the si4>port member, and 
an expandable tubutor member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: . 

a support member, 

an expandable expansion cone coupled to the support member and 

an expandable tubular mernber oou|^ to the expandable expansion cone. 

131 . The apparatus of daim 130. wherein the e)q}andable tubular men^bcir 
indudes one or more anchorinjg devices* 

132. The apparatus of daim 130, wherein the expandable tubular member 
indude$ a slotted end portion. . 

133. An apparatus for coupling an expandable tubular to a preexisting stmcture, 
comprising:' 

a support member; . 

an expansion oorie coupled to the support member, 
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an expandable tubular member coupled to the expansion cone including one 
or more shape nr^emory metal inserts; and 

a heater coupled to the support member In opposmg relation to the shape 
memory metal Inserts. 

5 

1 34. An apparatus for coupling an 6xpandat>te tubular member to a preexisting 
structure, comprising: 

a support member; 

ah expansion cone coupled to the support rnemben 
10 an expandable tubular member coupled to the expandable expansion corie; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatusofdalm 134. wherein the resiiient anchor includes: 
15 a resiiient scroll. 

136. The apparatus of daim 134. wherein the resilient anchor includes: 
one or mbre resilient anrns. 

20 137. The apparatus of dalm iZA, wherein the resilient anchor includes: 
one or nwe rasillent radially oriented elements. 

1 38. The apparatus of daim 1 34, wherein the resilient anchor is adapted to miate 
with the expansion cone. 

25 

1 39. An expandable tubular member, comprising: 
an expandable tubutar body; 

one or nnore resilient panels coupled to Qie expandable tubular body; and 
a release mernber reieasably coupled to the redlient pandls adapted 
30 ' controllably release the resiiient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member. 
35 an expansion cone coupled to the support member. . 
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an expandable tubular nniember coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member. Including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of daim 140, further including one or more corresponding 
actuatm for pivoting the spikes. 

1Q 142^ An apparatus for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

a support member; 

an expanshMn cone ooupted to the support member, 

an expandable tubular menrtf>er coupled to the expandable expansion cone; 

15 and 

ah anchor coupled to the expandable tubular member, including: 
one or petal baskets pivotally coupled to the expandable tubular 
memt)er. - . 

20 143. The apparatus of daini 142, further indiiding one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for couplihg an expandable tubular member to a preexisting 

structure, comprising: 
25 a support member, 

ah e)4>ansk>n cone coupled to the support member, 

an expandable tubuliair member coupled to the expanston cone, including: 

a stotled portton provMed at one end of the expandable .tubular nriOTibe 

30 145. An apparatus for coupling an expandable tubular niernber to a pree^^ 
structure, comprising: 

a support member; 
an expanston cone; 

an expandable tubular member coupled to the expanston cone; 
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a coupling device coupled to the support memt>er and an end portion of the 
expandable tutmlar member, and 

a mass coupled to the end portion ctf the expandable tubular nr^emben 
wtierein the weight of the mass is greater than about SO to 100 % of the yteld 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a siqpport inerrt)er including a fluid passage; 
10 ah expansion cone coupled to the support mernben^ 

ah expandable tubular rnember coupled to the expansion 
a slip jdnt coupled to the expansion cone; 
an end pjaie coupled to the slip Joint; 

a fluid chenrtberooupled to tha fluid passage, the fluid channber defined by 
1 5 the-lnterior portion of the expandable tubular member between the expansion cone 
and the end plata 

147. A niethod of coupling a tutKiiarrnember to a preexisting structure* 
comprising: 

20 positioning the tubular member and an expansion cone witMn the preexisting 

structure; 

axially displacing the expansion cone; 

removir>g the expansion cone; arKJ 

applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147. wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of dalm 147, wherein axially displacing the expansion cone 
includes: 

injecting a fluidic material into the tubular nrtember. 

1 50. The method of dalm 147, wherein axially displating the expansion cone 
35 indudes: 
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applying a tensile force to the expanston Gone. 

151. The method of daim 147. wherein axiallydlspladng t^ 

Indudes: 

dispiadng the expansion cone into the tubular member. 

152. The method of dalm 147, wherein axially dispiadng the expansion oone 
includes: 

dispiadng the expansion cone put of the tubular member. 

153. The rnethod of dalm 147, wherein axially dispiadng the expansiOT 
radially expands the tubular rnbmber by about 10% to 20%. 

154. The method erf dabn 147, wherein applying direct radial pressure to the first 
fajbuiar member radially expands the tubular member by up to about 5%. 

155. The rnethod of dabn 147, wherein applying direct radial pr^sure to the 
tububr mernber indudes applying a radial force at discrete locations. 

156. The method of dalm 147, wherein the preexisting structure includes a 
wellbore casing. 

157. The rnethod of daim 147, wherein the preexisting structure indudes a 
pipeline. 

158. The m^hod of dalm 147, wherein the preexisting structure indudes a 
strndurai support. . « 

199. An apparatus, comprising: 

a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexteting strudurs by the 
process o^ 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacmg the expansion cone; 

.148 



refTOvIng the expansion cone; and 

applying direct radial pressure to the tubular member. 

160. The apparatus of daim 159, wherein axialiy displacing the expanston cone . 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

161 . The apparatus of daim 1 59, wherein axiaDy displadng the expansion cone 
indudes: 

injecting a fluidic material into the tubular member. 

162. The apparatus cf dabn 159, wherein axialiy dbpladng the expansion cone 
indudes: 

applying a tensile force to the expansion obne.^ 

163. The apparatus of daim 159, wherein a)daliy displacing the expansion cone 

indudes: 

displadng the expansion cone ^to the tubular niernber 

164. The apparatw of daim 159, wherein axialiy displadng the expansion cone 

indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axialiy displadng the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

166. The apparatw of daim 159, wherein applying direct radial pressim to the 
tubular member radteliy expands the tubular member by up to about 5%. 

167. The apparatus of daim 1 59, wherein applying direct radial pressure to the 
tubular membw hdudes applying a radial force at discrete locattons. 

168. The apparatus Of daim 159, wherein the preexisting stmclure indudes a 
wellbore casirtg. . 
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169. The apparatus of claim 159. wherein the preexisting structure includes a 
pipeline. 

170. The apparatus of daim 159. wher^ the preexisting structure includes a 
5 structural support. 

171 . A system for couplirig an expandable tubular member to a preexisting 
structure, comprising: 

means for positiontng the tubular member and an expanston cone within the 
10 preesdsting staicture; 

nfteans for anchoring the tubular member to the preexisting structure; 

nwans for axially displadhg the expansion cone relative to the tubular 
men^ by pulling the expansion cone through the tubular member, and 

nrieans for lubricating the interftm between the expans 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the biter^ 
between the expansion cone and the tubular niember hctudes^ 

means for injecting a lubricating fluid into the trailing edge of the interfeoe 
20 between the expansion cone and the tubular memt)er. 

1 73. The system of daim 1 72, wherein the lubricating fluid has a viscosity rangir^ 
from about 1 to 10.000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172. wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpi>int of 

30 a first tapered end ofthe expansion cone. 

176. The system of dairn 172.'wherein the means for injecting indudes: 
means for injecting lubrfeating fluid into a second end of the expansion cone. 

35 177. The system of daim 172. wherein the means for Injecting indudes: 
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means for Injecting lubricating fluid Into a tapered first end and a second end 
of the expanston cone. 



178. The system of claim 172, wherein the means for Injecting includes: 

5 means for Injecting lubricating fluid into an interior of the expanston cone. 

179. The system of dalm 172, wherein the means for irijecUng includes: 

means for injecting lubricating fluid through an outer surifaoe of the expanston 

corie. 

10 

180. The system of daim 172, wherein the means for injecUr^ Includes: 
means for injecting the lubricating fluid into a plurality of discrete locatiofis 

along the traiiing edige portion. 

15 181. The system of daim 172, wherein the lubricating flukJoompri 
drilling mud. 

182. The system of daim 1 72, wherein the lubricating fluid further indudes: 
TorqTrimill; 

20 EP Mudlib; and 

DrillN-Slid. 

183. The system of daim 172, wherein the lubricating fluid comprises: 
TorqTrimill; 

25 . EP Mudlib; and 
DrillN-Slid. 

184. The system of daim 71 1 , wherein the means for lubricating the interiaoe 
b^ween the expansion cone and the tubular member indudes: 

30 means for coating the interior surface of the tubular member with a lubricant 

185. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
35 of a. lubricant; and 
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means for applying a second part of the lubricant to the.lnterior surface of the 
tubidarmemt>er. 



186. The system of claim 184, wherein the liAricantconiprises a metalOc soap. 

5. 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-IO, C-PHOS-58-M, and (>PH0&«8-R. 

188. The systen:! of dalm 184, wherein the lubricant provides a sUding friction 
10 ooeRicientofiess than about 0.26. 

189. The system of dalm 184. wherein the lubricant Is chemically bonded to the 
interior surfaces of the tubularmembers. 

IS 190. The system of dalm 184. wherein the lubricant is mechanically bonded to the 
Interior surfaces of th« tubular lhefT)bers. 

191 . The system of daim 184. wherein the lubricant Is adhesiviBly bortded to thd 
interior surface erf the tubular membiws. 

20 

192. The system of dalm 184. wherein the lubricant indudes epoxy. mo^enurrf 
disulfide, graphite, aluminum, copper. aluml^icat» and polyethylenepolyamine. 

193. A system for cpupllrig a tubular member to a preexisting structure, 
25 cOTiprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

anchbrfrig the tubular ntember to the preexisting structure; and 

axially displacing the expiemslon cone relatlye to the tubular niember by 
30 pulling the expansion cone through the tubular member; 

wherebi the tubularmember btdudes: 
. an annular memtwr. Including: 

a wail thidcness that varies than labQut 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 ImperfMtlons of less than aboiit 8% of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular nnember for radial expansions of up to 
about25%. 

5 1 94. A system for coupling a tubular mmiber to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexistir^ structure; 
positiming the tubular member and an expansion cone within the preexisting 
structure; 

10 anchoring the tubular member to the preexistirig structure; and 

axiaily displadng the expansion pone relative to the tubular member by 
puHing the expansion cone through the tubular member 

195. The system erf claim 1 94, wherein the'lidjricating fluid comprises: 
ISt BAR0-4.UB GOLD-SEAL^ brand drilling mud lubricant 

196. A s^tem for coupling an expandable tubtdar member to a (mesdsting 
structure, comprising: 

medr^ for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandabte tubular rromber to the preexisting 
structure; and 

means for spcialiy displacing the expansion cone relative to the expandable 
tubular memt)er by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a firist tut)uldr member; 

a second tubularnrmnba; and 

a threaded connection for coupling the first tubular menr4)er to the second 
30 tubular nrimber, the threaded connection including: 

one or more sealirig members for sealing the interface between the first and 
second tubular mernbm. 

197. the system of dalm 1M, wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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198. The system of daim 198. wherein the seallr^ meml)ers are positioned 
adjacent to an ertd portton of the threaded connection. 

1 99. The system of daim 1 96, wherein one of th^ sealing memt>ers is positioned 
adjacent to an end portion of the threaded cbnnedion; and wherein another one of 
the sealing memt)ers is not proitiof^ adjacent to an end portion of the threaded 
connection.. 

200. The8ystemofclaim1&«.whereinaplMralityoftheseaHngn^ 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an exparidal>le tubular meml>er to a preexisting 
structure, comprising: 

fneans for positioning the expandable tubular member and an expiansfon 
cone vrithin the preexisting stnjcture; 

means for anchoririg the expandable tubular member to the preexisting 
structure; and 

means for axialty displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
memben 

wherein the expandable tobular member indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

coating the threaded portior^ of the tubular memt)ers with a sealant; 
coupling the threaded portions of the tubular menribers; and 
curing the sealant 

202 the system of daim 201 . wherein the sealant Is $elected from the group 
consisting of epoxies, tttemiosetting sealing compounds, curable sealing 
compounds, and sealing compounds having poiyrneriable rnateriate. 

203.. The system of daim 201. fuftherinduding: 

means for initialiy curing the sealant prior to radially expanding the tubular 
members; and 
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means for finaOy curing the sealant after radially ^cpandlng the tutHilar 
fnefnbers. 



204. The system of dalm 201 , wherein the sealant can be stretched up to atxxrt 
5 30 to 40 percent after curing without failure. 

205. The system of daim, 201 , wherein the sealant is resistant to conventiohal 
wellbore fluidic materials. 

10. 208. The system of daim 201 , wherein the material properties of the sealant are 
substantiaity 8t9t)le for temperatures ranging from 9too\A 0 to 450 7. 

207. The system Gf daim 201, further including: 

means for applying a primer to the threaded portions of the tubular memt)ers 
15 prtor to coating the threaded portions of the tubular members with the sealant. 

208. The system of daim 207, wherein the primer indudes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portidn of the other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst. 

25 21 1 . A system for coupling a tubular member to a preexisting structure, 
corrvrising: 

positioning the tubular member and an expansion cone within the preexisting 
. structure;; 

anchoring the tubular member to the preexisting structure; and 
30 axiaHy displadng the expansion cone retafK/e to the tubular member by 

pulling the expansion cone tttrough the expandable tubular member, 
wherein the tutMilar .memt)er indudes: 
a pair of tings for engaging the proexisting structure; and 
a sealing element positioned t)etween the rings for sealing the interface 
35 between the tubular menritier and the preexisting structure. 
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212. A system for ccnipling a tubular member to a preexistirtg structure, 
comprising: 

posittOTing the expandable tubuter member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axlaOy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion oone thrbi^h the expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

21 3. The system oT dalm 21 2, whereh the slots are provided at a preexpanded 
portion of the tubular member. 

214. Ttrai system of daim 212, wherein the slots are provided at a non- 
15, preexpanded portiOT of the tubular mentber. 

215. A system for coupling a tubular member to a preexisting structure, 
comprisihg: 

positioning the.expandable tubular member and an expansion pone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an Intemiediate portion ooiipied to the first preexpanded portion Including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubidar member to a preexisting structure, 
oomprteing: / 

positioning the expandable tubular member and an expansion oone within 
the preexisting structure; 

anchoring the expandable tubular niember to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the exptandaUe tubular member by 
applying an axial force to the expansion cone; 

wherein tM axial force includes: 

a substantially coiiistant axial force; and 

an incTBased axial force. 

217. The system of dalm 216, wherein the increased axtel force is provided on a 
periodic basis. 

218. The system of dalm 216, vi^erein the incrsMed axial force is provided on a 
random bi^is. 



219. The system of daim 216, wherein the ratio of the increased axbl force to the 
1 5 substantially constant axial force ranges from about 5 to 40 %. 

220, A system for coupling a tubular member to a preexisting structure. 
corTf>rislng: 

n^ns for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular number to the preex^ting structure; and 
means for axially displacing the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone throt^h the expandable 

tubular member 



25 
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221. The system of daim 220, wherein the means tor puling the expansion cone 
includes: 

rtieans for Injecting a pr^wrized fluidic nriaterlai into contad with the 
expansion cone. 



222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 
35 . means for anchoring the tubular member tQ the preexisting structure; 
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means for axially displacing the expansiwi cone relative to the tubular 
member, by pulling the expansion cone through the expandable tubular member; 
and 

means for injectir^ a curable fluldic sealing material between the tubular 
member and the preexisting stnicture prior to ^aHy displacing the expansion cone. 

223. A system for coupling a tubular number to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting strndure; . 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means axially displadng the expansion oone relative to the tubu^ 
member by pulling the expansion cone through the tubular member. 

224. A system for couplir^ a tubular member to a preexisting stmcture, 
comprising: 

means for positioning the tubular memb«* and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexteting stnjcture by 
heating a portfon of the tubular memben and 

means for axially displacing the expansion com relative to the tubular 
. member by pulling the expansion dpne thrdugh the tubular member. 

225. A system for coupling an expandabto tubular member to a preexisting 
statcture, comprising: 

fftmns for posfltiohing the expandabte tubular number, an expansion oone. 
and an anchoring deyioe within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 

stnjcture using the anchoring devioe; and 

nrieans for axialty displadrilg the expansion cone. 

• ■ ' * 
,. • • • ■. ■ 

226. A system for coupling an expandable tubular member to a preexisting 

stnicture, comprising: 
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means for positioning the tubular member and an expansion cone withai the 
pfeexisting structure; 

means for exptosiveiy anchoring the tubular member to the preexteting 
structure; and ' 

means for axially displacing the expansion cone relative to the tubular 
memt>er. 

227. A system for couplir^ an expandable tubular to a preexteting structure, 
comprising: 

rnearis for fixing the position of an expansion cone .within the preexisting 
stnicture; 

nr)eans for driving the expandable tubular nnember onto the expansion cone 
in a first direction; and 

nmans for axially displacing the expansion cone in a second direction relative 
to the expandable tubular memben - 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expaixlabie tubular^ an expansbn cone, and a resittent 
anchor within the |:^eexisting strudure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

220. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

nneahs for placing the expandable tubular member, an expansion cone, and 
an anchor Into the preexisting structuie; 

means for anchoring the expandable tubular member to the preexisting 
structure that indudes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of daim 229. wherein the means for pivoting the engagement 
eiemente includes: 
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means for actuating the engagement elements. ^ 

231. The system of claim 229, wtierein the means for pivoting the enga^ ^ 
elements includes: 

5 means for pladng a quantity of a fluidic mateml onto the engagement 

elements. 

232. The system of daim 229^ wherein the means for pivoting the engagement 
elements includes: 

10 means for displacing the expandable tutnilar memt)er. 1 

233. A system for coupling an expandable tubular member to a preexisting ^ 
stnicture. comprising: 

means for placing the expandable tubular member and an expansion cone n 
15 into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandable tubular n 
member to anchor the expandabfo tubular rnember to the preexisting ^ 
means for axlally displacing the expanslph cone. . 

20 234. The system of daim 233, wherejh the fluidic material comprises a barite plug. ^ 

* • ' • \ 

235. The system of claim 233, wherein the fluidic material comprises a flex plug. ^ 

236. A system for coupling an expandable tubular member to a preexisting 

25 structure, comprising: . H 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; ' ^ 

means for anchoring the expandable tubular member to the preexisting 
^cture by injecting a quantity of a hardenable fluidic material Into the preexisting H 
30 structure; 

nrieans for at least partially curing the hardenabte fluidic sealing n 
means for axiaily dispiiacing the expansion cone. 

237: A system for coupling an mpandable tubuliar member to a preexisting 
35 structure, comprising: ^ 
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means for placing tte expandable tubular mennber and an expansion oone 
within the preexisting stnicture; and 

means for ^plying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for oouplir^ an expandable tubular mend^er to a preexisting 
structure, con^rising: 

means for placing the exjpandable tubular member and an expansion oone 
within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the regton of the preexisting structure outside of ttve expandable tubular 
memk>er;and 

means for biJecHng a quantity of a second fluidic rnateriai having a second 
density Into a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular nriernber to a preexisting 
structure, oomprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to ttie expansion cone; and 
meani) for pressurizing an interbr portion of the expandable tubular member 
25 below the expansion cone. 

240* A system for coupling an expandable tubular rmmber to a preexisting 
stfuct&TO, comprising: 

means for placing ttie expandable tubular nfiember and ari expanston cone 
30 into ttie preexisting structure; and 

nieans for apptying an axial force to the expandable tubular rrtember. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for pasitiontng the tubular memt}er and an expansion cone within the 
preexisting structure; 

means for axfally displacing the expansion Gone; 

means for rmnoving the expansion cone; and 

means for applying direct radial pressure to the tubular memt>er. 

242. The system of dalm 241, wherein the means for axially displacing the 
expandon oorie indudds: 

. means for pressurizing at least a portion of the interior of the tubular 



243. The system of claim 241 , wherein the means for axially displacing the 
expansion cone indudes: 

means for injecting a fluidic rnaterial jrito the tubular member. 

244. The system of dalm 241, wherein the means for axially displadng the 
expansion cone includes: 

means for applying a tensile force to the expansion cone. 



20 245. The system of dalm 241 , wherein the means for aDdaliy displacing the 
expansfon cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 . wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system 6f daim 241 , wherein the means for axially displadng the 
mpanston cone radially expands the tubular rnember by about 10% to 20%. 



248. The system of dainri 241 , wherein the means for applying dired radial, 
pressure to the first tubular member radially expands the tubular rnember by up to 
about 5%. 
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249. The system of daim 241 . wherein the rmans for applying direct radial 
pressure to the tubidar nfiemt)er includes means for applying a radial feme at 
discrete locations. 

250. The system of daim 241 . wherein the preexisting structure includes a 
wellbore casing. 

251. The system of daim 241, wherein the preexisting structure indudes a 
pipeline. 

252. The system of daim 241 . wherein the preexisting structure includes a 
structural support 
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